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Gaming System - Normal Operation Mode (Blue Color) 

• Colored LEDs indicate mode of Operation 

• Single Socket H3 (LGA 1 1 50) Supports for Intel* Xeon® Processor 
E3-1 200 v3 product family, Intel® 4th Gen. Core i3/i5/i7 Processors 

. Up to 32GB DDR3 non-ECC 1 600MHz UDIMM in 4 Sockets; 
Hardware acceleration Support up to 3000MHz 

• Internal 3x Hot-swap 3.5" HDD Bays, Front 2x Hot-swap 3.5" HDD Bays 

• Optional Front 4x Hot-swap 2.5" HDD Cage Available 

. Triple Display Capable (DVI, VGA, HDMI, DP -Thunderbolt enhanced) 

. 3PCI-E3.0x16slots 

• Front 2 USB 3.0, 2 USB 2.0, 1 eSATA and audio ports 

• OCE Capable 
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© Super Micro Computer, Inc. Specifications subject to change without notice. 
Intel, the Intel \ogo, Xeon, and Xeon Inside are trademarks or registered trademarks of Intel Corporatkxi in the US. and/or other countries. 
All other brands and names are the property of their respective owners. 
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SanDisk Makes A Statement: 
The World's First 4TB SAS SSD 

SSDs continue to chip away at the significant price and size 
advantages held by older disk-based drive technologies. Now 
SanDisk has announced a new SSD model that crosses the 4TB 
threshold for solid-state drives for the first time. The Optimus 
MAX 4TB SAS SSD is designed for the enterprise, using Serial 
Attached SCSI instead of the SATA standard that most enthusiasts 
rely on, but don't worry about paying enterprise prices. SanDisk 
says the Optimus MAX drives offer "SAS performance and 
features at the cost of SATA SSD-like prices." So if you need 
enterprise-grade reliability (SanDisk says the MAX offers sequential 
read/write speeds of 400/400MBps and a MTBF of about 285 
years), it may be a little more affordable than you think. The drives 
come with an assortment of data security features that maximize 
the life of the flash memory and protect against data loss. The 
MSRP was still unreleased at press time. 



CyberPowerPC Intros Power IVIega 
Pro Workstations Supporting 4K 

System builder CyberPowerPC continues to roll out new 
models for a wide range of markets. The latest models to be 
announced are the Power Mega Pro Workstations, a series of 
systems aimed at professionals running compute-intensive 
programs. While all of the systems in the Power Mega Pro 
line are built with professional-level graphics cards and have 
the ability to support multiple 4K displays, three of the 
systems are built for specific graphics-intensive activities: 
The Power Mega Pro Cad, Video, and 3D Model systems. 
Power Mega Pro workstations have base prices ranging from 
$1,419 to $4,809, and they can be further customized as 
necessary. Tri-screen Titanfall at 4K, perhaps? 




WATCHING THE CHIPS FALL 



Here is the pricing 
information for 
various AlVID and 
Intel CPUs. 



* As of June 2014 
** Manufacturer's 

estimated price 

per 1,000 



CPU 


Released 


Original Price 


Last Month's Price 


Online Retail Price* 


AMD FX-9590 Eight-Core 


6/11/2013 


NA 


$329.99 


$289.99 


AMD FX-9370 Eight-Core 


6/11/2013 


$375 


$229.99 


$229.99 


AMD FX-8350 Eight-Core 


10/23/2012 


$195 


$199.99 


$189.99 


AMD FX-8320 Eight-Core 


10/23/2012 


$169 


$159.99 


$159.99 


AMD FX-6350 Six-Core 


4/30/2013 


$132 


$139.99 


$139.99 


AMD A10-7850K Quad-Core 


1/14/2014 


$173 


$189.99 


$169.99 


AMD A10-7700K Quad-Core 


1/14/2014 


$152 


$159.99 


$159.99 


AMD A10-6800K Quad-Core 


6/4/2013 


$142** 


$139.99 


$129.99 


AMD A10-6790K Quad-Core 


10/28/2013 


$130 


$129.99 


$129.99 


AMD A1 0-6700 Quad-Core 


6/4/2013 


$142** 


$148.99 


$148.99 


Intel Core i7-4960X Ext. Ed. Six-Core 


9/3/2013 


$990** 


$1,049.99 


$1,049.99 


Intel Core i7-4930K Six-Core 


9/3/2013 


$583** 


$579.99 


$579.99 


Intel Core i7-4770K Quad-Core 


6/2/2013 


$339** 


$339.99 


$339.99 


Intel Core i7-4820K Quad-Core 


9/3/2013 


$323** 


$324.99 


$324.99 


Intel Core 17-4790 Quad-Core 


5/11/2014 


$303** 


$314.99 


$314.99 


Intel Core i5-4670K Quad-Core 


6/2/2013 


$242** 


$239.99 


$229.99 


Intel Core 15-4670 Quad-Core 


6/2/2013 


$213** 


$219.99 


$219.99 


Intel Core 15-4570 Quad-Core 


6/2/2013 


$192** 


$199.99 


$199.99 


Intel Core 15-4430 Quad-Core 


6/2/2013 


$182** 


$189.99 


$189.99 


Intel Core 13-4360 Dual-Core 


5/11/2014 


$149** 


$159.99 


$159.99 
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WHAT'S HAPPENING 

HARDWARE 




Cooler Master Ups The Power Ante 
With New V1 200 Platinum PSU 

If you want your next rig to rock a high-end CPU and multiple 
graphics cards, you will need lots o' watts to keep things running 
smoothly Cooler Master recently introduced a new high-end 
PSU for enthusiasts and gamers that not only offers extreme 
power, but does so with extreme efficiency The VI 200 Platinum 
is a 1200W PSU that delivers up to 93% efficiency at 50% load. 
The company says the VI 200 regulates the voltage over the 
12-volt rail to within plus/minus 1%, which ensures a reliable 
power source and increases system stability The unit comes with 
a 135mm FDB (fluid dynamic bearing) fan that offers a quieter 
operation and a longer life, and there is a zero dBA fanless mode 
for silent running. The fully modular unit comes with extra 
slim, flat cables, and includes a full range of cabling connection 
options, including enough PCIe connectors for 4-way SLI 
setups. Pricing for the PSU was not available at press time. 




BIOSTAR Joins 9 Series Chipset 
Mobo Frenzy With The Hi-Fi Z97WE 

Component maker BIOSTAR has come out with an ATX 
motherboard based on Intel's new Z97 Express chipset. The 
Hi-Fi Z97WE is an LGA 1150 board that supports up to 
4 DIMM (32GB) of DDR3-1600 (Max OC DDR3-2600 
memory. The board features BIOSTAR's Hi-Fi technology 
package, a bundle of board features that includes an on-board 
amplifier and special calibration software that will help you 
set up speakers for optimal surround sound, and a multi-layer 
PCB design that minimizes interference and isolates analog 
audio signals from digital sources. The Hi-Fi Z97WE supports 
4K displays and includes dual Gigabit Ethernet network ports. 
Street price is around $125. 




MSI Says "Game On!"With AG270, 
Its Latest AID System For Gamers 

Until recently, all-in-ones were generally known more as space- 
saving systems rather than game-playing ones, at least until MSI 
released its AG2712 GAMING All-in-One PC last year. Now 
MSI is doubling down with a new 27-inch AIO system that's 
even more powerful than its predecessor. The AG270 comes 
in two flavors: the 2PE and the 2PC, and each has multiple 
configurations. On the high end, the 2PE will have an Intel 4th 
Gen Core i7-4860HQ (2.4GHz/3.6GHz Turbo), NVIDIA 
GeForce GTX 880M with 8GB of GDDR5, a 2TB HDD, and 
up to three mSATA SSDs. Variations of the 2PC may offer some 
of those components, on down to a 4th Gen Core i7-4700HQ 
(2.4GHz/3.4GHz Turbo) and NVIDIA GeForce GTX 870M 
with 3GB of GDDR5. A Yamaha speaker setup and MSI's Killer 
DoubleShot networking package of Ethernet and Wi-Fi adapters 
also may be included. Prices vary, but will start around $1,699. 
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WHAT'S HAPPENING 

HARDWARE 




Thermaltake Takes Level 10 Chassis 
To A Whole Other Level: Titanium 

There are cases that come in towers, mid-towers, and small 
form factor formats; there are cases built of steel, aluminum, 
plastic, and plexiglass. But few cases have as unique a look 
as the Level 10 series from Thermaltake. With its distinctive 
minimalist format and components-hanging-on-a-wall layout 
(created with the help of design gurus at BMW), the Level 10 
is the series that continues to look futuristic even though it was 
initially introduced by Thermaltake nearly five years ago. Now 
the company is coming out with a new limited-edition version 
of the case. The latest incarnation of the Level 10 will be clad in 
titanium and have a limited run of 500 units. Pre-orders for the 
case will begin in July, with orders being filled sometime around 
September. Price? We're not sure yet, but based on past releases 
of the Level 10, people on tighter budgets may just have to look 
and keep on dreaming. 



HARDWARE MOLE 




If Music Makes Your Heart Race, 
LG's Earphones Will See How Fast 

There's a race going on among CE manufacturers to see 
what combinations of features are going to catch on big 
with consumers of wearable electronics. We already have 
watches that act as smartphones, bracelets that act as 
fitness monitors, and rings that act as remote controls. 
Now to that mix add LG's new HRM Earphones, high- 
fidelity earphones that pull double duty as a heartrate 
monitor. The earphones track other fitness information 
as well (distance traveled, steps taken, calories burned, 
and so on) and use a tiny clip-on hub as an intermediary 
device to relay information to your smartphone. HRM 
Earphones also are compatible with LG's Lifeband fitness 
bands and use Bluetooth to send data. MSRP is $179. 



VisionTek mSATA Mini Enclosures 
Offer New Life For Internal Drives 

If you're wondering what to do with your old notebook 
mSATA SSD now that you've upgraded to a drive with 
a larger capacity, here's an idea: pop the old SSD into 
a VisionTek mSATA mini Enclosure for some speedy 
external storage. The new mSATA mini Enclosure 
connects via USB 3.0 and offers an inexpensive way to 
turn mSATA drives into portable storage devices that don't 
require separate AC adapters. The plug-and-play enclosure 
has a housing made of scratch-resistant aluminum and 
comes with a three-year warranty. It is compatible with 
both Macs and PCs. The MSRP for the mSATA mini 
Enclosure is $29.99. 
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WHAT'S HAPPENING 

SOFTWARE 




FireFox Gets A Facelift At 29 

The folks over at Mozilla.org recently released the latest version 
of FireFox, the browser that many users love simply because it's 
fast. Version 29 sports a sleeker look with new tabs that feature 
more gently sloping curves than angles. When not in use, the 
tabs fade more into the background. Icons have a softer, more 
open look, and the main toolbar has moved to the upper-right 
corner of the screen. Along with the design changes, some 
new features have been added, including a Customize panel 
for adding and moving various services and features; the folks 
at Mozilla say the tool gives FireFox users more control over 
the makeup of their browser than any competing products. 
Added bonuses in Version 29 include one-button creation of 
bookmarks as well as an enhanced syncing tool that makes 
it easy to set up and manage multiple devices. You'll need to 
create a FireFox account, but then you can use the encrypted 
sync tool to share passwords, log-ins, bookmarks, and even 
open tabs among your various devices. 



Insteon & Microsoft Agree To Offer 
Windows-based Home Automation 

Microsoft is enlisting the help of veteran home automation 
company Insteon to help it get a quick foothold in the 
burgeoning connected home market. Insteon plans to 
release new apps for Windows 8.1 and Windows Phone 
that will work with other existing Insteon products and give 
Windows users the ability to monitor and control various 
areas of the home, and Microsoft will start selling Insteon 
home automation kits and products in its stores and online. 
Consumers will be able to adjust lighting, monitor security 
cameras and motion sensors, open or close garage doors, 
check for water leaks, and the like using their Windows 
Phone, Surface, or other Windows-based devices. Insteon 
says the individual products available through Microsoft 
outlets will range from $29.99 to $79.99, with combo kits 
for homes as well as small offices starting at $199. 




SOFTWARE SHORTS 
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Platform To Promote 3D Printing 

Autodesk, which makes 3D design and modeling software, 
intends to drive faster innovation in 3D printing technology 
by working with other manufacturers to create a new open 
platform called Spark. The company said the new software 
would act as a "building block" for companies developing 
hardware and software for 3D printing. Autodesk also 
announced it was developing its own 3D printer that would 
serve as a reference testbed for the Spark platform, and that it 
would make the design of the printer public so that others using 
Spark could experiment and add new features. The momentum 
behind 3D printing continues to grow, and Autodesk is 
obviously hoping that it can spa . . . uh, make that encourage 
even faster development across the entire industry. 
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A New Kind Of Piracy On The Web: 
Assassin's Creed, Me Mateys 

Microsoft and Ubisoft have teamed up to release the first 
version of Assassin's Creed that runs on the web. The game, 
called "Assassin's Creed: Pirates," is actually a free demo that 
was released in five languages and built using the open-source 
3D engine Babylon.js. Babylon was created by a handful of 
Microsoft evangelists as a tool to make it easier for developers 
to add certain features when programming for the web. The 
game also demonstrates how programs can be created that 
work with IE 11 to identify devices and display properly 
for users depending on the screen size of the device they are 
using. At the game's launch, Microsoft also launched a contest 
for developers, asking them to create a shader using Babylon 
to be eligible to win various prizes, including an Xbox One. 
You can find out more about Babylon and the contest, 
and play the free Assassin's Creed: Pirates game, by visiting 
race.assassinscreedpirates.com . 



Trust Us: That "Internet Of Things" 
Thing Is Going To Be REALLY Big 

As part of its ongoing efforts this year to commemorate 
the 25th anniversary of the web. Pew Research has been 
periodically releasing data on the past, present, and future 
of the Internet. Recently the institution compiled insights 
from more than 1,800 industry experts on the potential for 
the loT, or Internet of Things. The experts' opinions include 
the usual Utopian as well as dystopian visions of what the 
impact will be when almost everything is connected to 
almost everything else, but there was one thing everyone 
agreed on: the loT is going to be really big. As in, it will 
resemble electricity in terms of how pervasive it is and how 
deeply embedded it is in our daily lives. You can download a 
PDF of the report here: bit.iy/lnaPxMw . 




SITE SEEING 



< FIND MORE BROADCASTS 




So r/7af's What My House Lool<s 
Like From 230 Miles Straight Up 

NASA's space shuttles may be permanently grounded, but that 
doesn't mean you can't get a great view of the earth from on 
high. The ISS (International Space Station) is running an "HD 
Earth Viewing Experiment" live on the web. The station is 
streaming live shots of life both inside and outside the confines 
of the orbital base. Because the station circles the earth every 
45 minutes, the view changes constantly. You might catch 
sight of a rapidly approaching sunrise or sunset, parts of the 
station framed by space, or simply our little blue rock spinning 
away. The views are simply spectacular. You can check it out 
on Ustream ( bit.ly/loo2HqK ). If the screen is all blue, the 
station is between transmissions. 
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IMutniJBrs: 



59 

Total number of patent lawsuits filed in 
2013 against Apple, which had the dubious 
distinction of being the defendant in the 
greatest number of patent cases in the U.S. 
Other tech companies also were frequent 
targets of patent lawyers last year, including 
Amazon (ranked second with 50 lawsuits) 
and AT&T (coming in third with 45). 

Lex Machine 



$26 million 

Amount retailer Target has paid to date 
in lawyers' and security investigators' 
fees as a result of a massive holiday 
data breach in 2013. During the breach, 
crackers stole data from tens of millions 
of customer credit cards. 

Businessweek 



41.2 million 

Number of branded tablets that shipped 
worldwide during the first quarter of 2014. 
Android was the most popular OS on these 
shipments (on 56.3% of devices), followed 
by iOS (39.6%) and then Windows (4.3%). 

ABI Researcii 



1 billion 

Number of times Google's Gmail app 
for Android has been downloaded. Gmail 
is the first app in Google's Play store to 
cross the 1 billion downloads threshold (not 
counting a Google Play services package 
app that installs automatically on many 
Android devices). 

Android Police. com 



CISCO. 

Job Of The Month 

First there was the Internet, the global network of networks that connected people and data in far-off 
places. Now we're entering the age of the Internet of Things, where everything will be connected to 
everything else. Cisco's routers played a huge role in the growth of the Internet, and the company 
wants its upcoming products to play as big a role in the loT Toward that end, the company's Security 
Technology Group is looking for a Software Development Engineer to work wtih Adaptive Security 
Appliances on the Network and Content Security Team. This person will work with current and 
next-generation networking technologies to help create new ASA products and bring them to the 
marketplace. You'll be part of a team of engineers developing new software, from gathering project 
requirements to designing, coding, testing, and implementing finished products. Applicants should have 
a BSEE/CS with three or more years' experience (or MSEE/CS with 1 .5 years), C/C++ programming 
chops, and know their way around CPU architectures and networks. This opening is in North Carolina. 

www.cisco.com 




Sooner Or Later, It All 
Gets Back To Security 



High-tech hiring company Dice recently 
surveyed job openings on its website and 
then released information on the fastest 
growth areas for tech based on the skills and 
knowledge sets that employers are looking 
for in job applicants now compared with 
a year ago. Positions asking for cloud and 
big data expertise are both growing rapidly 
(Surprised? Nah, we weren't either.), as are 
ones involving Hadoop, CRM, and HTML 
5. Showing the most growth, though, are 

openings tied to cybersecurity. Positions in this area have surged 1 62% as employers seek to shore up 
their digital defenses and protect their (and their customers') data. Judging from the number of high- 
profile data breaches lately, we're not surprised. 

Credit: Dice.com 



The Software Is Free, But Not The Tuition 

PortalProgramas, a software download site that promotes the use of FOSS (free open source software), 
recently released the results of its first "OSuR" study, an Open Source University Ranking that ranks 
the top 1 00 educational institutions in the U.S. based on how well they promulgate the use of free 
open-source programs. The rankings take into account how well schools score in five areas: research, 
teaching, technology, engagement, and webometrics. Here are the top 10 schools and their OSuR 
scores. (Note: The overall average for the 1 00 schools in the ranking was 1 0.31 .) 



Rank Institution Score 

1 Tufts University 100.00 

2 Utah State University 93.01 

3 Univ. of Notre Dame 57.10 

4 Univ. of Massachusetts 46.81 

5 Univ. of Michigan 29.03 



Rank Institution Score 

6 University of Minnesota 24.80 

7 Univeristy of Califomia 22.96 

8 Michigan State University 20.33 

9 Carnegie Mellon Universirty 15.23 
10 Univ. of Wisconsin 13.40 
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n he Loop 

Take The Plunge Into Liquid-Cooling 




You've made the decision to install your own 
custom liquid-cooling setup. Congrat- 
ulations, you wont regret it. There's nothing 
inherently wrong with pulling a closed-loop 
cooler out of a box, installing it, and calling it a 
day, but building your own loop is the way to 
take liquid-cooling to the next level. 

The process can still be daunting, though; 
even if you've already built dozens of rigs, 
installing a custom liquid-cooling system is a 
different animal. As always, we're here to help. 

Fear Not 

Think of a custom loop as a system 
within a system. Just like you need a CPU, 
motherboard, RAM, and so forth, a custom 
liquid-cooling setup requires certain specific 
components. 

"The real 'fear' comes from not know- 
ing how," says EK Water Blocks CEO Mark 
Tanko, "but with a little bit of browsing, 
that fear disappears and a beautiful world 
of custom cooling opens up. If you liked 
putting together your system's hardware, then 
watercooling will be fiin, as well." 

Let's start with a shopping list. You'll need 
the following: waterblocks for the components 
you want to cool, a radiator to soak up the 





As tempting as it is to take the easy way out and install a closed-loop CPU cooler, opting for individual liquid- 
cooling components gives you the freedom to do so much more. You can start with something like EK Water 
Blocks' Supremacy waterblock, which has a pure copper base and contains a maze of thin channels to 
maximize the surface area for coolant, and build out from there. 



First rodeo? A pump-reservoir combo unit can 
make the installation process easier and help 
save space, too. 



heat from your loop's coolant (don't forget the 
fans), a pump to keep your coolant circulating, 
a coolant reservoir, tubing and fittings to 
connect everything, and the coolant, of course. 

"In order to make it easier for the begin- 
ner, EKWB has a support email open 
where you can just send us the hardware 
parts you are using, and we will prepare a 
list of EK parts that you will need," Tanko 
says. "Alternatively, one of our local reseller 
specialists, FrozenCPU.com in the U.S. or 
Dazmode.com in Canada, can help you out 
the same way." 

Block Talk 

When you decide to bring liquid-cooling 
into the fight, waterblocks are on the front 
lines. They're responsible from drawing heat 
away from your CPU and GPU(s), so it's 



vital that they do their job well. The better 
the block, the better the heat transfer. 

The EK Supremacy CPU block, which 
is the successor to the successful EK- 
Supreme HF water block, is a tool-less, 
high-quality waterblock with a universal 
mounting system. If you really know what 
you are doing you can even add a "naked" 
mounting kit, which means you can de-lid 
your CPU, enable direct contact, and 
fiirther reduce temperatures. 

Waterblocks for your system's GPU(s) 
are another popular option. The process 
for installing a waterblock is a little more 
involved, since it involves prying off the 
graphics card's existing cooler, but as long 
as you buy the right waterblock (again, EK 
will help you make the right match if you're 
stuck) it shouldn't be much harder. You can 
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Block Party: EK Water Blocks EK-FC R9-295X2 

AMD's Radeon R9 295X2 is a beast of a graphics card, and that's putting it mildly. It's so beastly, in fact, 
that even the reference design cards ship with their own closed-loop liquid-cooler But let's be honest: 
You're not going to shell out 1 .5 grand for a graphics card and then not equip it with the most powerful 
cooling option in the known universe, are you? Besides, a factory-standard liquid-cooler is nice, but it 
doesn't let you incorporate the card into an existing loop. 

EK Water Blocks' EK-FC R9-295X2 basically allows AMD's new thermonuclear bomb to become 
thermonuclear-er EK has meticulously surveyed the R9 295X2's landscape, so the company's 
custom waterblock covers every component— GPU, VRAM, and VRM. The base is electrolytic copper 
(either nickel-plated or bare, based on which model you order), and the block itself is engineered 
with EK's high-flow design. A network of 0.7mm-wide microchannels keeps coolant flowing fast and 
easy through the block, which keeps the R9 295X2's twin GPUs as cool as can be. It also means you 
have more headroom for overclocks that will leave your fellow enthusiasts questioning your sanity. 



Like EK's other waterblocks, the EK-FC R9-295X2 is available in a few finish options (standard, nickel, 
acetal, or nickel+acetal). It also shrinks the card down to a single-slot form factor, making the process 
of installing multiple blocks (for your R9 295X2 CrossFire setup, duh) even easier 




opt for a block that only covers the GPU, or 
you can buy a full-cover block that, well, fully 
covers a graphics card's critical components, 
such as the GPU, RAM, and VRM. 

There are waterblocks for other com- 
ponents, as well, but if you can liquid-cool 
your CPU and GPU(s) you'll be well on your 
way to much lower system temperatures and 
silent operation, even with overclocking in 
the mix. 

Rad Rads 

In a custom liquid installation, even the 
coolant needs cooling. Enter the radiator. 
As your coolant flows through the radiator, 
heat transfers to the radiator, and the fans 



installed along the radiator push it out of 
your system. 

The big question involving radiators is this: 
How much do you need? 120mm? 240mm? 
480mm? The radiator from an F-350? 

If you only want to liquid-cool your CPU, 
Tanko says a 120mm or 240mm radiator 
should do the trick, but a 240mm rad will 
naturally let you push the CPU harder. 
When graphics cards enter the mix, it's time 
to step up to a 360 or 480. 

"Big radiators are needed once you cool 
more than CPU," he says. "Once you add a 
GPU like an R9 290X or 780 GTX, using a 
240mm rad results in high temperatures plus 
more fan noise. A larger radiator will allow 



slower fan speeds and lower temperatures, as 
heat dissipation is much better there." 

Pumps & Reservoirs 

Pumps follow a similar rule as radiators, 
according to Tanko. A small pump should be 
enough to handle your CPU's cooling, but 
you should go with a unit that has a higher 
flow rate as you incorporate graphics cards 
and other components into your loop. The 
larger issue is quality. 

"Some brands are known as quality brands 
and don't fail as much as low-cost bargain 
pumps," Tanko says. "You don't want your 
heart to fail, do you?" 

Regarding reservoirs, Tanko says that the 
difference in size isn't as crucial for reservoirs 
as it is with the other pieces of a liquid- 
cooling setup. You want to have enough 
coolant in your loop to keep the reservoir 
full, but according to Tanko, "a larger 
reservoir has minimal impact on temperature 
of the system." 

If you want to reduce the complexity of 
your first loop, or if you're working with 
a smaller case, consider a pump-reservor 
combo unit. Pulling double duty, a combo 
unit will do everything a pump and reservoir 
can do separtely. 

All Together Now 

We haven't forgotten the tubing, because 
details matter here, too. You need to have 
harmony between your components and 
the tubing so it's vital that everything in 
your loop matches the inside and outside 
diameter of a given length of tubing. The 
most common dimensions are 3/8 x 1/2-inch 
(IDxOD) or 1/2 X 5/8-inch. 

To secure the tubing, you'll either use 
a combination of barbs and hose clamps 
or compression fittings. The latter is more 
elegant, although barbs and clamps are 
generally a little less expensive. 

Get your parts list together now, because 
"In The Loop" continues next month. (You 
can get some helpful advice at EK's online 
configuration tool: www.coolingconfigurator. 
com .) We'll be covering a wide range 
of topics over the next several months, 
so that by the end you should be a 
master plumber. ■ 
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GIGABYTE GA-Z97X-UD5H 



As a member of GIGABYTE'S 9 
Series Ultra Durable lineup, the GA- 
Z97X-UD5H is bristling with features 
to handle power user punishment. For 
example, this Z97-based motherboard 
features solid state capacitors that will 
keep trucking for at least 10,000 hours. 
It also comes with GIGABYTE'S 2X 
Copper PCB design that provides two 
layers of copper along the power trace 
paths between key components. All 
in all, the Ultra Durable engineering 
improves overclocking potential, bolsters 
ESD (electrostatic discharge) protection, 
lowers impedance, reduces temperature, 
and increases power efficiency. 

The Ultra Durable moniker means that 
GIGABYTE goes above and beyond to 
make this motherboard extremely resilient. 
Anti-surge integrated circuits to protect 
the GA-Z97X-UD5H (and connected 
components) from irregular power 
delivery. The Ethernet and USB ports also 
have individual protection filters to guard 
against ESD damage. GIGABYTE even 
puts humidity on its hit list; thanks to 
the GA-Z97X-UD5H's Glass Fabric PCB 
technology, it's difficult for moisture to 
penetrate the PCB. DualBIOS technology 
provides you with a backup BIOS you can 
switch to if the main BIOS fails. 

Of course, there's more to the 
GA-Z97X-UD5H than its adamantium- 
grade durability. One of the biggest 
additions to the Z97 chipset is support 
for PCI-E storage, which delivers up to 
lOGbps bandwidth via an M.2 slot and 
a SATA Express port. The latter will take 
up two 6Gbps SATA ports (connectors 
4 and 5). The M.2 and SATA Express 
ports share bandwidth, so you can only 
use one at a time. The M.2 port supports 
type 2242/2260/2280 SSDs. GIGABYTE 
installs a Marvell 88SE9172 chip to add 
two 6Gbps SATA ports to the board, 
which ups the total to eight 6Gbps ports 
(including the two used for the GA- 
Z97X-UD5H's SATA Express port). A 
Renesas uPD720210 USB 3.0 hub adds 




four USB 3.0 ports. On the rear panel, 
you'll find a total of six USB 3.0 ports 
and two USB 2.0 ports. 

Gamers will like that GIGABYTE has 
supplemented the GA-Z97X-UD5H 
with Killer's E2200 Ethernet controller. 
The E2200's Advanced Stream Detect 
technology lets the GA-Z97X-UD5H 
automatically prioritize and shape network 
traffic, giving your games the bandwidth 
they need, when they need it. Intel's 
Gigabyte LAN controller handles a second 
Ethernet port on the motherboard. 

For high-fidelity sound, you'll find 
Realtek's ALC1150 HD audio codec. The 



ALC1150 has a 115dB SNR (signal-to- 
noise ratio) and also delivers two ADCs 
(analog-to-digital converters). The 
latter supports microphones with echo 
cancellation, beam forming, and noise 
suppression technology. A 600 Ohm 
amplifier provides a big boost to the rear 
audio ports; with a high-quality headset, 
your ears should experience a much fuller 
range of sound. 

You'll find a variety of expansion slots 
on the GA-Z97X-UD5H. There are three 
PCI-E xl6 slots that can handle up to 
3-way CrossFire (at x8/x4/x4 speeds) or 
2-way SLI (at x8/x8 speeds). There are 
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also two PCI-E xl slots and two legacy 
PCI slots. Memory support is impressive, 
too, as GIGABYTE designs the GA- 
Z97X-UD5H to handle up to 32GB of 
DDR3-3200. 

GIGABYTE hasn't forgotten to bestow 
the GA-Z97X-UD5H with a wealth 
of overclocking capabilities. Voltage 
check points are available to let you use 
a multimeter for real-time readings. 
GIGABYTE provides its EasyTune soft- 
ware to let you adjust individual CPU 
and memory frequencies and voltages in 
Windows. It also provides a 3D Power 
tool where you can change power phase, 
voltage, and frequency settings. 

The GA-Z97X-UD5H also comes with 
gigabyte's Cloud Station utility to 
let you create a personal cloud and allow 
your mobile devices to share resources. 
It can even be used to back up files from 
your smartphone or tablet. Cloud Station 
also gives users remote control of their 
PC via Wi-Fi, Bluetooth, or a cellular 
connection. For example, the REMOTE 



OC tool can let you perform system 
tweaks and monitor temperatures with 
your smartphone or tablet. You can also 
remotely power down or reset the PC. 

We ran the GA-Z97X-UD5H 
through our gauntlet of benchmark 
tests, and it produced numbers in line 
with what we saw in last month's Z97 
motherboard roundup. In 3DMark 
Professional's Fire Strike Extreme, the 
motherboard produced an overall score 
of 4800, highlighted by a Graphics 
Score of 4966. Cinebench 11.5 delivered 
a score of 8.54. We also ran the new 
Cinebench 15, and the GA-Z97X- 
UD5H tallied 722 points. In our game 
tests, Metro: Last Light hit 49fps, and 
Aliens vs. Predator reached 51fps. 

The GA-Z97X-UD5H doesn't offer 
as many bundled extras as some other 
models in GIAGBYTE's Ultra Durable 
lineup, but there's no question that it's 
just as reliable. We also like that it'll be 
able to utilize an M.2 or SATA Express 
device once those speedy storage drives 



become widely available. GIGABYTE 
frequently runs price promotions, so you 
should be able to find the GA-Z97X- 
UD5H below its MSRP This is a well- 
rounded option for power users who 
don't want to break the bank on a new 
Z97 motherboard. I 



BY Nathan Lake 



GA-Z97X-UD5H 




Specs: Max memory: 32GB (DDR3-1600; DDR3-3200 max OC); Slots: 3 PCI-E 3.0 x16, 2 PCI-E x1 , 2 PCI, 

1 M.2; Storage: 1 SATA Express, 8 6Gbps SATA; Rear I/O: 1 HDMI, 1 DVI-D, 1 VGA, 6 USB 3.0, 2 USB 2.0, 1 PS/2, 

2 Ethernet, 1 Optical S/PDIF, audio I/O; Warranty: 3 years 

Test system specs: Processor: Intel Core i7-4770K; GPU: GIGABYTE GV-N780GHZ-3GD; Memory: 8GB 
ADATAXPG V2 DDR3-2400; Storage: 128GB Crucial RealSSD C300; OS: Windows 8.1 Enterprise (64-bit) 
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MSI Z97M GAMING 



An awesome gaming experience is at the 
heart of what MSI has done with its Z97 
GAMING lineup. All of the Z97 GAMING 
motherboards come with significant 
enhancements to the stock Z97 chipset's 
audio and networking capabilities, which 
can help you quickly determine the position 
of your opponents and game lag-free, 
respectively The Z97M GAMING squeezes 
MSI's gaming and performance additions 
into a microATX form factor. It supports 
2-way SLI and CrossFire, so your small form 
factor rig can still pack a strong gaming 
punch. MSI also includes a six-month full 
license for the XSplit Gamecaster service, 
where you can live-stream to videogame 
broadcast websites such as Twitch. 

The Z97M GAMING features MSI's 
Audio Boost 2, which is a group of features 
that combine to give the integrated audio 
found on most motherboards a serious kick 
in the face. For example, you'll find Creative's 
Sound Blaster Cinema 2, a software suite 



that promises to add realism and punch to 
in-game audio. There are professionally tuned 
profiles for popular headsets and headphones, 
and Sound Blaster Cinema 2 also supports 
speakers and headphones that produce 
virtual surround sound. For those with 
true surround sound setups. Audio Boost 2 
supports 7.1 -channel HD audio. 

Audio Boost 2 is more than just software 
enhancements. To avoid signal distortion, 
the Z97M GAMING's audio circuitry 
is isolated from the rest of the PCB. The 
onboard audio chip has a high-grade EMI 
cover that shields it from electromagnetic 
interference. MSI also includes a dedicated 
power input (a Molex-to-3-pin adapter 
is provided) for stable power delivery to 
audio components. Further, the Z97M 
GAMING uses professional Nichicon 
Japanese capacitors that are specifically 
designed for audio. Headphone amplifiers 
capable of up to 600ohm feed both the 
front and rear audio outputs, so you can 



grab your high-end headset and enjoy the 
highest frequencies and deepest bass. 

The Z97M GAMING takes advantage 
of Killer's E2200 LAN controller to reduce 
network lag. Automatic traffic prioritization 
is one of the E2200's key features: Killer's 
LAN controller can recognize games and 
chat programs to give them priority over 
background system traffic. This way, you 
won't have to bother manually disabling 
applications, updates, or other programs that 
could steal bandwidth and increase ping times. 

A gamer's mouse and keyboard are some 
of her most important tools, obviously, 
and the Z97M GAMING also provides 
benefits for gamers with high-end input 
devices. There are two USB 2.0 ports that 
support a l,OOOHz polling rate, as well 
as a PS/2 port to support N-Key rollover. 
When combined with a gaming mouse 
and/or keyboard, the inputs should 
be more responsive and give you faster 
reaction time than standard USB ports. 



Z97M GAMING 

$169.99 
MSI 

us.msi.com 
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Benchmark Results 


MSI Z97M 
GAMING 


3DMark Professional 
(Fire Strilce Extreme) 


4862 


Graphics Score 


5058 


Physics Score 


10820 


PCMark 8 




Creative Score 


4532 


SiSoftware Sandra 
2014 Lite 




Dhrystone AVX2 
(GIPS) 


155.36 


Whetstone AVX 
(GFLOPS) 


107.24 


IVIulti-IVIedia Integer 
AVX2 x32 (Mpixels/s) 


444.35 


Multi-Media Float 
FMA3 x1 6 (Mpixels/s) 


405 


Multi-Media Double 
FMA3 x8 (Mpixels/s) 


232.8 


Multi-Media Float/Double 
FMA3 x8 (Mpixels/s) 


307 


Integer B/FAVX/1 28 
(GBps) 


26.35 


Floating B/FAVX/1 28 
(GBps) 


26.26 


POV-Ray 3.7 Beta* 


1588.82 


Cinebench 15** 


774 


Games (2,560x1,600) 




Metro: Last Light 
(16XAF) 


49 


Aliens vs. Predator 
(4XAA, 16XAF) 


51.3 


* pixels per second 
** points 




Speedy I/O can be found on the Z97M 
GAMING, too. There are six 6Gbps SATA 
ports and an M.2 port. The latter supports 
blazing-fast PCI-E storage devices. The 
M.2 port accepts 4.2cm, 6cm, 8cm length 
modules. When the M.2 port is in use, 
the Z97M GAMING disables SATA ports 
5 and 6. MSI plans to offer an optional 
M.2-to-SATA Express converter, which will 
make the Z97M GAMING compatible 
with SATA Express devices when they 
become available. MSI also supplements 
the Z97 chipsets connectivity options. An 
ASMEDIA ASM 1061 chip provides two 
6Gbps eSATA ports on the rear panel, and 
an ASM 1042 chip delivers two more USB 
3.0 ports, giving you six total on rear panel. 

Overclockers are welcome on this mATX 
motherboard. Within MSI's Click BIOS 
4, you can fine-tune your overclocking 
settings, and MSI's Military Class 4 
components are capable of hanging tough 
under demanding conditions. The Z97M 
GAMING impressively supports DDR3 
frequencies up to 3,300MHz. Those without 



a lot of overclocking experience can use 
MSI's GAMING APP to select among 
preset overclocking configurations, which 
include Silent, Gaming, and OC modes. 

The Z97M GAMING might be small, 
but it stood up to the full-sized ATX Z97 
motherboards we've tested. In our game 
benchmarks, we saw 51.3fps in Aliens vs. 
Predator and 49fps in Metro: Last Light. The 
board helped deliver an admirable score of 
774 in the processor-intensive Cinebench 
15. In 3DMark Professional's Fire Strike 
Extreme test, the Z97M GAMING 
produced an overall score of 4862 and a 
Graphics Score of 5058. This motherboard 
is certainly capable of being the base of 
powerful LAN party system. 

The audio, networking, and general 
performance enhancements on the Z97M 
GAMING show that MSI understands 
what gamers want in a motherboard. We 
also think it's a nice to see a motherboard 
that has been completely tailored to suit 
the gaming audience. If your main focus 
is gaming on a small form factor build. 



the Z97M GAMING should be at the 
top of your list. ■ 



BY Nathan Lake 



Specs: Max memory: 32GB (DDR3-1600; DDR3-3300 max OC); Slots: 2 PCI-E 3.0 x16, 2 PCI-E x1 ; Storage: 1 M.2, 6 6Gbps SATA; Rear I/O: 1 HDMI, 1 DisplayPort, 6 USB 
3.0 ports, 2 USB 2.0 ports, 2 eSATA, 1 PS/2, 1 Gigabit Ethernet, 1 optical S/PDIF, audio I/O; Form Factor: microATX; Warranty: 3 years 
Test system specs: Processor: Intel Core i7-4770K; GPU: GIGABYTE GV-N780GHZ-3GD; Memory: 8GB ADATA XPG V2 DDR3-2400; Storage: 1 28GB Crucial 
RealSSD C300; OS: Windows 8.1 Enterprise (64-bit) 
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Thermaltake Urban T81 



The Urban T81 is the third member 
of Thermaltake's Urban case series 
that we've reviewed in CPU, and it 
has several of the hallmarks of that 
family. For instance, it has the brushed- 
aluminum front-panel door that most 
of the Urban cases have in front of 
their exterior device bays, as well as 
the characteristic wide, sturdy plastic 
feet with rubber anti-slip inserts. It also 
has a cavernous matte black interior 
with all of the amenities you have come 
to expect from modern enthusiast PC 
cases, like rubber-grommeted cable 
management holes, a huge motherboard 
tray cutout for cooler installation, and 
easy-to-use drive bays. 

The T81, however, adds a couple 
new twists to a solid formula, with 
favorable results. The most noticeable 
revision is that the Urban T81 has 
traded in a standard left-side panel 
for a pair of suicide doors that meet 
about one-third of the way back from 
the front edge. This is also where the 



case's fully modular internal drive bay 
structure (more on this in a moment) 
meets the wide-open spaces of the 
TBI's main interior. 

The rear door, which is mostly acrylic 
window, bears a locking mechanism that 
you can secure with one of two included 
keys, if you want. Once unlocked, 
simply press up on the spring-loaded 
button on the bottom panel, positioned 
directly below the overlap where the 
doors meet, and both doors swing easily 
outward. It's an interesting design, and 
the rear door opens to a point where it's 
well out of the way if you need to tinker. 
If you want it completely out of the way, 
no problem: Just open the rear panel 
until it's at least perpendicular with the 
case, then gently lift up, and the door 
lifts right off of its hinges. Replacing it is 
just as simple. 

In addition to its unique side-panel 
door situation, the Urban T81 also adds 
a completely modular interior to the 
mix. All of its eight 2. 5-/3. 5-inch drive 



bays and both 5.25-inch top bays can 
be removed if you see fit, leaving an 
interior so spacious that it offers very 
few limits on what you can do with 
internal configurations. You can remove 
one or both of the 5.25-inch bays, and 
the eight smaller bays are grouped into 
three cages (two three-bay cages and 
one two-bay cage), so you can leave in 
just enough to meet your needs. The 
best news? Even if you leave all of the 
drive cages in place, the Urban T8 1 will 
still let you install graphics cards up to 
14.2 inches in length, which is more or 
less all of them. 

The T81 comes with two 200mm 
front-panel fans, one 200mm fan up 
top, and a l40mm fan at the rear. There 
are many ways you can add to this 
configuration or change it; if you want 
them, the T8 1 will hold a grand total of 
nine fans if you go with all 120s. 

The case provides equal flexibility 
where radiators are concerned. There 
are four spots that will accommodate 
120mm or l40mm radiators, three 
positions that accept 240mm or 280mm 
units, and both the front and top panels 
will hold 360mm or 420mm rads. 

One other thing about Thermaltake's 
Urban T81 that bears mentioning: It 
has fan control buttons at the front of 
the top panel, and although that is not 
so rare a feature as it was a year or two 
ago, this one connects to no less than 10 
3-pin fan headers. Most of the built-in 
fan controllers we've seen to date let you 
control three or maybe four fans, so the 
ability to control 10 right out of the box 
is quite impressive — as is pretty much 
every aspect of this case. ■ 



BY Chris Trumble 



Specs: Dimensions: 23 x 9.3 x 23.7 inches (combined HxWxD); Materials: SECC steel, plastic; Motherboard support: mATX, ATX, E-ATX; Drive bays: 

2 5.25-inch external, 8 2.5-/3.5-inch internal; Fans (included): 2 200mm front, 1 140mm rear, 1 200mm top; Fans (optional): 3 120mm or 2 140mm front, 

3 120mm or 2 140mm or 1 200mm top, 1 120mm rear, 2 120mm or 2 140mm bottom; Ports: 2 USB 3.0, 4 USB 2.0, audio I/O 
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HOSTING 

POPULAR APPS - NOW EVEN BETTER! 




WordPress & Powerful App Platforms! 

■ Over 140 popular apps including WordPress, Drupar^^, 
Joomla!™, TYP03 and more 

■ 2 GB of RAM guaranteed - ideal for app performance 

■ Security & version upgrade notifications 

■ App Expert Support 

Powerful Tools 

■ PHP 5.5, Perl, Python, Ruby 

■ 1&1 Mobile Website Builder 

■ NetObjects Fusion® 2013 included 

Successful Marketing 

■ Facebook® advertising credits 

■ Listing in business directories 

■ 1&1 Search Engine Optimization 

■ 1&1 E-Mail Marketing Manager 

State-of-the-Art Technology 

■ Maximum Availability (Geo-Redundancy) 

■ 300 Gbit/s network connection 

■ Maximum performance with 1&1 CDN 
powered by CloudFlare^'^ 

All Inclusive 

■ 1 FREE domain: .com, .net, .org, .biz, .info 

■ Unlimited power: webspace, traffic, mail accounts, MySQL databases 

■ Secure e-mail addresses with virus and spam protection 

■ Linux or Windows operating system 



COMPLETE 
PACKAGES 

FOR PROFESSIONALS 



Starting at 





* Offer valid for a limited time only. The $0.99/year price reflects a 12-month pre payment option for the 1&1 Basic Linux Hosting Package. Regular price of $5.99/month after 12 months. 
Some fpaturps listed aro only available with package upgrade. Visit www.1and1.com for full promotion details. Program and pricing specifications and availability subject to change 
without notice. 1&1 and the 1&1 logo are trademarks of 1&1 Internet, all other trademarks are the property of their respective owners. ©2014 1&1 Internet. All rights reserved. 
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Specs & Scores 


GIGABYTE 
Radeon R9 270 
(GV-R9270C-2GD) 


Price 


$179.99 


Core clock 


950MHz 


Boost clock 


975MHz 


Memory clock 


1, 400MHz 


Memory interface 


256-bit 


Memory 


2GB GDDR5 


SDMark Professional 
(Fire Strilce Extreme) 


2646 


Grapliics Score 


2678 


Pliysics Score 


14992 


Unigine IHeaven 4.0 


(1,920x1,200) 


Score 


606 


FPS 


24.1 


Games 


(1,920x 1,200) 


Metro: Last Liglit 
(16XAF) 


35.33fps 


Aliens vs. Predator 
(4XAA, 16XAF) 


46fps 




(2,560x 1,600) 


Metro: Last Light 
(16XAF) 


23fps 


Aliens vs. Predator 
(4XAA, 16XAF) 


28fps 




Radeon R9 270 

$179.99 

GIGABYTE 

www.gigabyte.us 



GIGABYTE Radeon R9 270 
(GV-R9270C-2GD) 



In the May issue, we took a look at 
gigabyte's sub-$200 gamer, the 
GeForce GTX 750 Ti, which performed 
rather well in our suite of benchmarks. 
This month, GIGABYTE sent us AMD's 
mainstream ace in the hole, the Radeon R9 
270, and we threw it at the same stable of 
tests to see whether it could hold its own. 

The Radeon R9 270's GCN 1.0-based 
GPU is fairly familiar, as it is very closely 
based on the GPU code-named "Pitcairn," 
better known as the Radeon HD 7870 and 
7850. Between then and now, however, 
AMD's engineers haven't been asleep at the 
wheel; the stream processors that constitute 
this chip (there are 1,280 of them on the 
Radeon R9 270) can perform better thanks 
a combination of yield improvements and 
enhancements achieved through a significant 
board redesign. One feature this card has that 
the old ones lacked is AMD's PowerTune 
Boost 1.0 technology, which lets the graphics 
card run at a higher core clock when there's 
enough spare thermal capacity to do so. 

The R9 270 also has the benefit of higher 
memory clocks (up to l,400MHz). This 
card has a fairly wide 256-bit memory bus 
and GIGABYTE equipped its Radeon R9 
270 with a sizeable frame buffer consisting 
of 2GB of GDDR5. There are 80 texture 
units, 32 ROPs, and the stock core and 



boost clocks are 900MHz and 925MHz, 
respectively. GIGABYTE overclocked these, 
however, to 950MHz and 975MHz. With 
OC GURU II software bundled in, you can 
give the core clock an even bigger boost. 

The card's cooler is nearly identical to the 
one GIGABYTE strapped to the GeForce 
GTX 750 Ti; it's a WINDFORCE 2X cooler 
with a pair of ultra-quiet 95mm PWM 
fans and a large 8mm S-shaped heatpipe 
surrounded by aluminum fins. The angular, 
black plastic fan shroud doesn't look like it 
does much airflow directing, but it does look 
pretty slick. The GV-R9270C-2GD requires 
a pair of 6-pin PCI-E power connectors and 
has a 150WTDP According to GIGABYTE, 
you'll need at least a 500W PSU to run this 
card. Its PCB measures approximately 9.25 
inches long, making it one of the larger cards 
you'll find in this category. The backplane 
offers dual-link DVI-I, single-link DVI-D, 
HDMI, and DisplayPort outputs. 

The Radeon R9 270 also ships with 
gigabyte's Ultra Durable 2 VGA tech- 
nology, which consists of a 2-ounce copper 
PCB, Japanese solid-state caps, a lower 
RDS(on) MOSFET design, and ferrite core 
chokes to help the unit perform better and 
run reliably for as long as you own it. 

In real-world game benchmarks, the 
Radeon R9 270 scored better than 30fps in 



both the DXl 1 -heavy Metro: Last Light and 
Aliens vs. Predator tests running at 1,920 x 
1,200. If your target resolution is 1080p or 
thereabouts, this card will deliver a very solid 
gaming experience with lots of eye candy 
enabled. As we went to press, the R9 270 was 
also eligible for the Never Settle Forever game 
bundle, from AMD, which gives you access 
to two free games. ■ 

BY Andrew Leibman 



Test system specs: Processor: Intel Core i7-4960X; Motherboard: GIGABYTE X79-UP4; RAM: 16GB Patriot Viper Xtreme DDR3-1866; Storage: 240GB OCZ 
Vertex 3 MAX lOPS SSD; OS: Windows 8 Enterprise (64-bit) 
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ENERMAX 
Triathlor ECO 450W 

High-wattage power supplies are 
great for rigs with multiple GPUs, 
but do you need a 1,000W power 
supply for system with one graphics 
card? Probably not, and you can save 
cash by opting for a power supply with 
a rated wattage that's close to — but still 
higher than — your system's maximum 
power usage. 

The Triathlor ECO 450W is a power 
supply that's ideal for single-GPU 
builds. ENERMAX provides a variety 
of energy efficiency features to ensure 
those 450 watts are being put to good 
use. For example, the Triathlor ECO 
450W meets the 80 PLUS Bronze 
certification and boasts an efficiency of 
between 82% and 88%. It also supports 
the C6/C7 sleep states on Intel's 
Haswell processors to deliver stable 
output, even when there's little to no 
load on your PC. 

On this semi-modular power supply, 
ENERMAX smartly uses all flat cables. 
We like the flat wiring because it's easy 
to fit through the small spaces on our 
case's motherboard tray, and any extra 
length can be folded together. There 
are only two hardwired cables on the 
Triathlor ECO 450W— a 20+4-pin 
main power connector and a 4+4-pin 
CPU power connector. The remaining 
modular cables include two 6 + 2- 
pin PCI-E connectors, eight SATA 
connectors, four Molex connectors, 
and one FDD connector. 

The Triathlor ECO 450W is 
built with a single 12V rail that can 
handle up to 34A, which equates to 
a maximum output of 408 watts. 
The PSU's 5V rail supports 16A, 
while the 3.3V rail maxes out at 15A. 
The Triathlor ECO 450Ws wattage 
peaks at 495 watts. The rails are 




well-protected, thanks to circuitry 
that guards against for overvoltage, 
overpower, short circuits, and power 
surges. ENERMAX also designs the 
PSU with high-efficiency 5Vsb 
circuitry to meet the 2013 ErP Lot 6 
standard. This way, you can pair the 
TRIAHTLOR ECO 450W with an 
ErP Lot 6-compliant motherboard, 
and the PC will operate at less than 0.5 
watts in standby mode. 

Quiet operation comes standard on 
the Triathlor ECO 450W. The 120mm 
dual-ball bearing fan inside the power 
supply can automatically adjust its 
speed according to temperature and 
load to provide optimal cooling and 
minimal noise. When our test PC 
was idling, we couldn't hear the PSU 
fan above the rest of the system fans 
inside our case. ENERMAX has also 
designed the Triathlor ECO 450W to 
let its fan run for 30 to 60 seconds 
after shutdown, which helps dissipate 
any remaining heat inside the PSU. 

In our tests, ENERMAX's Triathlor 
ECO 45OW posted a maximum 
wattage of 434W at a power factor of 
.985 when tested with a GeForce GTX 
780 and Core i7-4770K. We also saw a 
max voltage and amperage of 116.3V 
and 3.79A, respectively. The results 
are good and demonstrate that there's 




more to a PSU than its wattage rating. 
The Triathlor ECO 450W has plenty 
of quality where it counts. ■ 



BY Nathan Lake 

Triathlor ECO 450W 

$74.99 

ENERMAX I www.enermaxusa.com 



Test system specs: Processor: Intel Core i7-4770K; Motherboard: GIGABYTE GA-Z97X-UD5H; GPU: GIGABYTE GV-N780GHZ-3GD; Memory: 8GB ADATA 
XPG V2 DDR3-2400; Storage: 128GB Crucial RealSSD C300; OS: Windows 8.1 Enterprise (64-bit) 
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SW-G2.1 2000 Speakers 

$119 

GX Gaming 
www.gx-gaming.com 



GX Gaming SW-G2.1 2000 Speakers 



For those of us with the domestic 
flexibility to accommodate one, 
experiencing the immersive audio of your 
games, movies, and shows on a powerful 
speaker system is always preferable 
to using a gaming headset, no matter 
how nice that headset is. To emphasize 
the truth of this statement for us, GX 
Gaming recently sent us its SW-G2.1 
2000 speaker system. 

As the model name suggests, this is a 
2.1 speaker system that consists of a pair 
of stereo speakers, a large subwoofer, and 
a standalone controller box that features 
a large LED-backlit volume knob, bass 
control knob, a standby button, a source- 
switching button, headphone jack, mic 
jack, and line-in jack. The left and right 
stereo speakers are wall-mountable and 
feature 3-inch high-excursion metallic 
driv-ers with blue-tinted cones for added 
flare. The 6.5-inch pressure driver sub, 
though not powered, has a nifty blue 
LED that illuminates a scorpion logo in 
time with the bass. The effect is subtle 



enough that it isn't too distracting with 
the lights up, but if you make a habit of 
gaming with the lights turned off, you 
may want to make sure the subwoofer 
is out of your direct line of sight. The 
subwoofer is, of course, most effective 
from a spot on the floor. 

Easily the most impressive thing about 
the SW-G2.1 2000 is the controller box, 
which opens this speaker system up to 
much more than just your PC sounds. 
Connectivity options include a pair of 
stereo RCA jacks (we used them for our 
PC output), a 3.5mm phono jack for 
output from a second device on the back 
on the unit, and a 3.5mm line-in jack 
on the front of the device that lets you 
add a third source, such as a TV, gaming 
console, media player, smartphone, or 
tablet. The headphone and mic jacks on 
the front let you route the audio through 
a headset, and an extra mic port on the 
back lets you do the same from that 
side. You can press the Source button 
to switch among the RCA, rear 3.5mm, 



or front 3.5mm inputs, and a different- 
colored LED illuminates the Volume 
dial depending on the current source, in 
blue, green, or orange. This makes it easy 
to quickly identify the source at a glance. 
GX Gam-ing bundles in one cable with a 
3.5mm photo plug on one end and RCA 
stereo plugs on the other, and two more 
with 3.5mm plugs on either end (color 
coded for mic and line-in). 

The SW-G2.1 2000 has a total out- 
put power of 45 watts (RMS); the 
subwoofer accounts for 29 watts and the 
stereo speakers handle 8 watts each. The 
frequency response is 25Hz to 20KHz. 
In our gaming and movie-watching 
sessions, the SW-G2.1 2000 setup was 
able to fill the room with an impressive 
amount of sound. If you're in the market 
for a speaker system that does a lot with 
your limited space, GX Gaming's SW- 
G2.1 2000 is a sound choice for an 
affordable price. ■ 

BY Andrew Leibman 



Specs: Frequency response: 25Hz to 20KHz; Output power: 45W RMA (subwoofer 29W, satellites 2 x 8W); Drivers: backlit 6.5-inch pressure driver (sub), 
3-ingh high-excursion metallic drivers (satellites) 
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ETS-N30-TAA 

$29.99 
ENERMAX 

www.enermaxusa.com 



ENERMAX ETS-N30-TAA 



Not too many stock CPU coolers that 
come prepackaged with a processor 
find their way into a true power user's 
system. We're always looking to improve 
performance and reliability and those tiny 
chunks of metal with their obnoxiously loud 
fans aren't going to cut it. ENERMAX has 
the answer: Its ETS-N30-TAA is a compact 
but powerful heatsink/fan combo, measuring 
only 5.3 X 3.1 X 3.6 inches (HxWxD). 

The ETS-N30 family currently consists 
of two members, the ETS-N30-HE and 
ETS-N30-TAA. The only difference 
between the two models is the included 
92mm fan. The ETS-N30-TAA comes 
with a T.B.APOLLISH Advanced fan with 
nine blue LEDs. Light reflex strips are 
added to the fan blades to create a circular, 
sparkling lighting effect during rotation. 
The ETS-N30-TAA's fan also boasts 
ENERMAX's Twister Bearing technology 
for a long life span, and ENERMAX rates 
the fan with a MTBF of 100,000 hours. 



On the ETS-N30-HE, ENERMAX 
uses a high-efficiency fan with no LEDs. 
The ETS-N30-HE's fan delivers slightly 
more maximum airflow (55.4cfm vs. 
50.8cfm) than the ETS-N30-TAA, but 
each models produces good airflow for 
using a 92mm fan. Static pressure is 
slightly better on the high-efficiency 
fan, too. The ETS-N30-HE's fan has a 
maximum static pressure of 4.37mmH20, 
while the ETS-N30-TAA's maximum 
static pressure is 3.86mmH20. Both fans 
have PWM control and operate between 
SOOrpm and 2,800rpm. Obviously, the 
ETS-N30-TAA's fan offers more flash, and 
we like the sparkling, circular LED effect 
inside our case. 

The ETS-N30-TAA features a heatsink 
with ENERMAX's aptly named Heat Pipe 
Direct Touch design, where the heatpipes 
make physical contact your CPU for 
optimal heat dissipation. The included Dow 
Corning TC-5121 thermal paste offers a 



thermal conductivity of 3.2 watts per 
meter Kelvin, further promoting good heat 
transfer between the heatsink and processor. 
The ETS-N30-TAA features three 6mm 
copper heatpipes to channel heat to the 
unit's aluminum fins. 

The small size of the ETS-N30-TAA 
means it'll fit into almost any rig, and as 
usual ENERMAX supports a wide variety 
of Intel and AMD sockets. After mounting 
backplate to you motherboard, you lock 
it into place using the set of screw pillars 
that ENERMAX provides. Next, attach 
the appropriate bracket mount to the 
heatsink and then install the heatsink 
by screwing the bracket mount onto the 
pillars. It's a simple setup, and we prefer it 
to installations that force you to hold the 
backplate while simultaneously screwing the 
mounting bracket into place. You will need 
to remove the ETS-N30-TAA's fan during 
the mounting process, but ENERMAX's 
"l-clip" fan bracket makes it easy to slip the 
fan on and off. 

To test the ETS-N30-TAA, we installed 
it in a rig with an Intel Core i7-4770K 
and a GIGABYTE GA-Z97X-UD5H 
motherboard. First, we let the system idle 
for 10 minutes, and the ETS-N30-TAA 
produced a maximum temperature of 35 
degrees Celsius. Next, we ran POV-Ray 
3.7, which places 100% load on all cores, 
for 10 minutes. Under load, the CPU temp 
climbed to 82 C. Last, we ran Prime95's 
Small FTT test for 10 minutes. This stress 
test produced a maximum temperature of 
80 C with the ETS-N30-TAA. Considering 
the small size of the CPU cooler, the ETS- 
N30-TAA performed admirably. 

Smart innovations on the heatpipes and 
aluminum fins show that ENERMAX has 
put a lot of effort into making the most 
of the ETS-N30-TAA. Priced at a mere 
$29.99, this cooler fits into tight spaces 
and tight budgets alike. I 



BY Nathan Lake 



Specs: Materials: Copper (heatpipes), aluminum fins; Fans: 92mm ENERMAX T.B.APOLLISH Advance (800-2,800rpm); Dimensions: 5.3 x 3.1 x 3.6 inches 
(HxWxD); Socket compatibility: Intel LGA775/1 1 50/1 1 55/1 1 56/1 366, AMD AM2/AM2+/AM3/AM3+/FM1/FM2/FM2+; Warranty: 1 year 
Test system specs: Processor: Intel Core i7-4770K; Motherboard: GIGABYTE GA-Z97X-UD5H; GPU: GIGABYTE GV-N780GHZ-3GD; Memory: 8GB ADATA 
XPG V2 DDR3-2400; Storage: 1 28GB Crucial RealSSD C300; OS: Windows 8.1 Enterprise (64-bit) 
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PV100 Power Bank 

$34.99 
ADATA 

www.adata.com 



ADATA PV1 00 Power Bank 



The mobile experience has improved to 
tiie point that there are very few things a 
smartphone can't do. We love them for their 
entertainment and productivity capabilities, 
but the brick wall we keep running into 
is a battery indicator that always seems to 
turn red before the day is done. Suddenly, 
our ultimate do-everything device becomes 
a glossy paperweight as we reduce the 
backlight, kill the radios, and desperately 
scan our surroundings for an outlet. Before 
we could find ourselves in this situation 
again, ADATA sent us a lifeline, its PVlOO 
Power Bank. 

The unit is slim and discreet, measuring just 
0.3 X 2.6 X 4.6 inches (HxWxD). Its slighdy 
thicker, just as wide, and a litde shorter than an 
iPhone 5 and just as thick, slighdy narrower, 
and a good deal shorter than our HTC Droid 
DNA. In short, it'll fit in your pocket with 
your smartphone without threatening to rip 
open the seams. The PVlOO has a glossy fi-ont 
available in black, teal, pink, and white, and a 
silver unibody back panel. There is a full-sized 



USB output and a micro USB input. You use 
the former to connect to your smartphone's 
charging cable (or any other device that uses a 
USB-based charger) and the latter to recharge 
the PVlOO's internal Lithium-polymer battery. 

Although the colors are nice. The 
PVlOO's standout feature is its 2.1 A output 
current, which ensures that your device is 
charged up significantly faster than if you 
managed to find an outlet and plugged it 
into a generic lA charger. The input current 
is capped at the standard lA, which means 
the PVlOO takes longer to recharge than it 
does to charge your device, though this isn't 
really an issue as long as you can find an 
outlet to recharge it at least once every two 
days or so. According to ADATA, this unit 
will recharge your smartphone twice over, 
a digicam 4.5 times over, or an MP4 player 
2.5 times over on a single charge. 

One of the unique features of the 
PVlOO is the power indicator, which uses a 
series of four blue LED asterisks to indicate 
charge percentage. There are also several 



safety features. While charging, the PVlOO 
has circuitry dedicated to protecting it and 
your connected device against overheating, 
short circuits, overvoltage, and overcharge 
states. While discharging, the unit also 
prevents battery-life-killing overdischarging 
and protects against too much current on 
the output. 

Having had the opportunity to use 
the PVlOO extensively, we can verify that 
it routinely rescues our iPhone 5 while 
traveling. Conventions like PAX East and 
CES, with their unusually high usage 
demands and spotty cellular coverage, are 
torture on smartphone batteries. The PVlOO 
performed above our expectations at these 
events and others, letting us recharge one 
or two devices enough to get us through 
the day. If you're looking for a no-nonsense 
power bank that won't break your bank, 
check out ADATA's powerfij (and colorfiil) 
PVlOO series.! 

BY Andrew Leibman 



Specs: Dimensions: 0.3 x 2.6 x 4.6 inches (HxWxD); Battery: 4,200mAh rechargeable Li-polymer; Output: 2.1 A; Colors: Black, white, pink, blue 
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State-Of-The- 
Standards 

DisplayPort 

It's been a long time since the 




I computing industry moved away 
from an analog display protocol to one 
that's all digital. Back when HDMI 
was just a twinkle in the eye of its 
founders, the Digital Display Working 
Group (DDWG) released the initial 
specification for a new digital interface 
used to connect a video source 
to primarily computer displays 
and projectors, called DVI (Digital 
Visual Interface). 

At the time, DVI had to contend 
with the slow transition from analog 
to digital, so the protocol was built 
to transmit both signal types. This 
required ports, cabling, and cable 
interfaces to feature some pins and 
wires that were dedicated to analog 
signals and others that transmitted 
digital content. As a result, there can 
be as many as 29 signal contacts in 
a DVI interface. Though DVI's 
popularity made it a versatile and 
popular interface, it has become 
too bulky, bandwidth-limited, and 
inefficient for today's all-digital all- 
the-time world. 

In May 2006, DisplayPort broke 
cover as DVI's PC-centric display 
interface replacement. VESA (Video 
Electronics Standards Association), 
the organization behind the standard, 
designed it from the ground up to 
handle computer graphics primarily. 
The new protocol can be summed 
up as using a serialized micro-packet 
transmission technique capable of 
running over a variable number of 
lanes and allocating bandwidth to both 
audio and video streams, on the fly. 
It's like HDMI, but flexible enough to 




If DisplayPort isn't currently your primary display connector protocol, it will be in the very near future. 



handle the many audio, video, and data 
transmission formats — both raw and 
compressed — that are commonplace in 
the computing world. 

Key aspects of DisplayPort include 
compact full-sized ports, very small 
mini ports, high-resolution output, 
and support for multiple displays from 
a single connection. The protocol 
also supports data scrambling, spread 
spectrum mode, and an embedded 
self-clock (we'll talk more about this 
later), which all effectively mitigate 
electromagnetic interference. 

The interface features a 21.6Gbps 
peak datarate that's able to accom- 
modate greater resolution, faster 
refresh rates, and more color depth 



than even HDMI. Each lane in the 
DisplayPort interface is decoupled 
from both the pixel bit depth and 
the component bit depth. The link 
supports a variety of component 
bit depths, including, 6, 8, 10, 12, 
and 16 bits (up to 48-bit RGB). 
DisplayPort's computer-centric 
application dictates its reliance on the 
RGB color model, which divides red, 
blue, and green into 255 intensities, 
from very pale (almost white) to the 
255th value, which is fully red, green, 
and blue. DisplayPort can render Blu- 
ray's predominant YCbCr color mode 
at sampling rates of 4:4:4 and 4:2:2, 
just like HDMI. The first number in 
the sampling rate refers to the blacks 
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and whites of the image (luminance) 
and the second two numbers refer to 
the color sampling rates. Compressed 
MPEG-2 sources, for instance, 
have a 4:2:2 sampling rate in which 
luminance gets more samples than 
color; this is because it has been 
demonstrated that the human eye 
is more sensitive to brightness than 
to color information. That said, 
DisplayPort can conform to any 
required bit depth or colorimetry. 

The current revision of DisplayPort 
(version 1.2) has enough effective 
video bandwidth (up to 17.28Gbps), 
to support four simultaneous 1080p 
60fps displays, a single stereoscopic 
2,560 X 1,600 image (30-bit at 
120Hz), or a single 4K UHDTV 
image at 60Hz. DisplayPort also 
supports Blu-ray Disc content 
transmission and up to eight channels 
of 24-bit 192kHz uncompressed 
PCM audio. If all that wasn't enough 
for manufacturers to sign on the 
dotted line, DisplayPort, unlike 
HDMI, is a royalty-free protocol for 
VESA's members. 




Mini DisplayPort is one of the most compact interfaces in computing. 



Ports, Cables & Interface 

DisplayPort shares more than a 
passing resemblance to that other all- 
digital protocol. DisplayPort's interface 
connector only has one beveled 




You need an active adapter in order to perform the signal conversion necessary to use 
DisplayPort with DVI,VGA, or HDMI. 



corner instead of HDMI's two, and 
DisplayPort's center post is shaped like 
a shallow letter U. There are 20 pins 
for external DisplayPort connectors. 
The DisplayPort connectors themselves 
also have an optional locking 
mechanism, which keeps them securely 
in place. 

Using an adapter, you can convert 
DisplayPort to HDMI, DVI, and 
VGA, but many of these conversions 
will require active adapters rather 
than the passive adapters that make 
it so easy to juggle VGA, DVI, and 
HDMI. 

The protocol is certified to support 
cable lengths up to 15 meters before 
you'll need a booster station. For 
cabling runs longer than 15 meters, 
DisplayPort can rely on fiber-optic 
cabling to maintain bandwidth. 
DisplayPort also has a unique 
feature that lets it adjust the data 
transmissions to account for varying 
signal qualities and cables of various 
lengths. For instance, the protocol is 
rated to support HBR (high bit rate) 
transmissions over cables up to three 
meters in length, but copper cabling 
that is 15 meters and longer will 
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AMD has been including DisplayPort on its grapiiics cards since the Radeon HD 5000 Series. 



be limited to a 1,920 x 1,080 peak 
resolution, at 60 frames per second 
and 24 bits per pixel. These cables are 
labeled as RBR (reduced bit rate), but 
they're typically used in fixed projector 
installations, where the display device 
is unlikely to be able to output an 
image larger than 1080p. 

One of the most important 
advantages DisplayPort has over DVI 
is its bi-directional communication 
capability. This means that in addition 
to being able to transmit audio and 
video from a source device to a display 
device, a half-duplex auxiliary channel 
exists to transmit device management 
and control data in either direction. 
This channel can transmit data at a 
rate of 1Mbps (vl.O) or 720Mbps 
(vl.2), with the capabilities of the 
transmitter and receiver and the 
quality of the cable being the major 
determining factors. 



One such bi-directional data type 
comes in the form of VESA's EDID 
(extended display identification data), 
which lets the computer or connected 
device know some details about the 
display, such as the manufacturer 
name, serial number, product type, 
phosphor or filter type, refresh 
rate, display size, luminance, and 
pixel mapping data. Another bonus 
technology enabled by DisplayPort's 
bi-directional knack is MCCS 
(monitor command control set), also 
maintained by the VESA. This one 
is a binary protocol that lets the PC 
or other device tweak the computer 
monitor or display's properties, 
including restoring it to factory 
presets; adjusting color temperature, 
hue, and saturation; altering the 
display's parallelogram and pincushion 
properties; and performing other 
functions (display orientation, degauss. 



gamma, zoom, focus, brightness/ 
contrast, backlight control, and more). 
DPMS (display power management 
signaling) is another protocol that 
hitches a ride on the auxiliary channel 
to let the system issue various power- 
centric commands to the display, 
including switching between normal, 
standby, suspend, and off modes. The 
VESA also made sure that DisplayPort 
could carry bi-directional USB signals 
and even Ethernet data. 

Aside from audio and video 
signals and those mentioned above, 
DisplayPort can also transmit and 
carry CEC (consumer electronics 
control) remote control functions, 
which refer to a technology that 
allows you to use the remote for one 
device to perform certain functions 
on other devices (up to 15) connected 
via DisplayPort cables. Although it 
was designed primarily for HDMI and 
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The embedded DisplayPort sub-protocol is a key aspect of making variable refresh rates a part of DisplayPort. 



is not compatible with native mode 
DisplayPort, VESA indicates that 
these signals can be transmitted over 
the same half-duplex auxiliary channel 
used for EDID and MCCS. 

How DP Operates 

In the past several months, we've 
discussed a handful of protocols that 
utilize packetized data transmission 
techniques to get bits from one node 
to another, including Ethernet, USB, 
and PCI Express, but DisplayPort 
is the first display protocol to take 
this approach. 

DisplayPort's interface utilizes 
what's called an AC-coupled voltage- 
differential interface, which is akin 
to PCI-E's interface. The DisplayPort 
protocol uses three communication 
channels; we've already discussed 
the auxiliary channel, and there's 
another channel set aside for hot plug 
detection. The remaining channel, also 
known as the main link, is where the 
magic happens. It consists of one, two, 
or four scalable data lanes that can 
transmit data at 1.62Gbps, 2.7Gbps, 
or 5.4Gbps. DisplayPort's 8b/10b 
(10-bit symbols used to encode 8-bit 
words) encoding scheme translates 
to effective data rates of 1.296Gbps, 
2.l6Gbps, and 4.32Gbps per lane. 

One of the most crippling 
inefficiencies of DVI was that the 
protocol required a separate pair of 
lanes dedicated to transmitting the 
data clock. DisplayPort's clock, on the 



other hand, is encoded into the data 
stream and runs at 162MHz, 270MHz, 
or 540MHz. 

Another technology that reaps 
a multitude of benefits from a self- 
clocking scheme is SATA Express. 
ASUS' SRIS (separate reference clock 
with independent spread spectrum 
clocking) architecture ensures that 
the high-speed SATA Express device 
and the motherboard timings remain 
in sync, which keeps data rates high, 
lowers overhead, and improves energy 
efficiency. With more transmission 



lines available for raw data, the 
audio and video fidelity can increase. 
Additionally, because the packets can 
contain almost any kind of data, the 
DisplayPort protocol can accommodate 
new features without having to alter its 
interface or cables. 

Dual-Mode DP 

Without active adapters, you won't 
be able to view a standard DisplayPort- 
based source on a DVI- or HDMI- 
based display device. With a Dual- 
Mode DisplayPort device, however. 



Until fairly recently your only reoourse to solve 
the visual tearing (where nnultiple frannes are 
rendered on the soreen at onoe) that results 
from this asynohronous relatonship was to 
enadle a feature oalled Vsyno, 
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single-link DVI or HDMI 1.2/1.4 
signals can traverse the interface with 
the help of a passive adapter that 
can convert the electrical signaling 
from LVDS (low-voltage differential 
signaling) to TMDS (transition- 
minimized differential signaling). VGA 
and dual-link DVI sources will still 
require active adapters, just like all 
other sources communicating over a 
standard DisplayPort interface. 

eDP & Variable Refresh Rates 

Although you don't often 
think about display interfaces on 
notebooks (unless you intend to 
use the notebook with a separate 
monitor), the video signal still 
requires a protocol to define how it 



gets from the GPU and frame buffer 
under the keyboard to the display's 
timing controller on the other side 
of the hinge. Since the mid-90s, 
FPD-Link (flat panel display link) 
was that protocol, but the electronic 
characteristics of this link are 
defined by the LVDS standard. As a 
physical layer specification, LVDS is 
a serial protocol that enables high- 
speed communication over twisted- 
pair copper wires, supporting 
multiple communication standards 
for transmitting all manner of data. 
In 2008, Embedded DisplayPort, 
or eDP, was introduced to take over 
for the aging internal FPD-Link 
protocol. As of last year, AMD and 
Intel have been actively transitioning 



away from FPD-Link and LVDS in 
PC client processors and chipsets in 
favor of DisplayPort's mobile-centric 
companion standard. 

Ever since its initial launch, eDP 
has supported seamless refresh rate 
switching on mobile displays, which 
acts to reduce the power demands 
of the system by letting the display 
refresh only when the frames are 
ready to be displayed. Because 
desktop displays have no such power 
constraints, synchronizing the display's 
refresh rate (60Hz, 120Hz, l44Hz, 
etc.) to the speed at which the GPU 
actually draws frames wasn't considered 
terribly important. 

Until fairly recently, your only 
recourse to solve the visual tearing 




NVIDIA's G-SYNC technology introduced desktop gaming to tiie joys of variable refresh rates. 
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This Dual-Mode DisplayPort logo identifies the port as being able to use passive adapters. 



(where multiple frames are rendered 
on the screen at once) that results 
from this asynchronous relationship 
was to enable a feature called Vsync. 
Although Vsync solves tearing by 
forcing the GPU to deliver rendered 
frames in time with the display's 
refresh rate, it introduces another 
artifact, stutter, which redraws 
duplicate frames during those times 
when the screen needs to refresh, but 
the GPU hasn't yet delivered the next 
frame. Incidentally, traditional 60Hz 
monitors also commonly introduce 
stutter when playing back 24/25 frame 
per second video (a common format 
for movies). 

Last year, starting with its Kepler- 
based GPUs (GeForce GTX 650 
Ti BOOST or better), NVIDIA 
announced a feature called G-SYNC, 
which was designed to let the GPU 
dictate the refresh rate of monitors 
equipped with a G-SYNC-compatible 
controller. Variable refresh rates had 
effectively made the leap to desktops, 
but with a catch: As we went to press, 
only one monitor, ASUS' VG248QE, 
is compatible with G-SYNC, and in 
order to enable the feature you have 
to buy a G-SYNC DIY kit from 
NVIDIA and mod the display. Even 
when G-SYNC-enabled displays 



become widely available, they will cost 
more than comparable non-G-SYNC 
monitors and only offer the tear- and 
stutter-defeating enhancements to a 
limited number of NVIDIA graphics 
card owners. 

At the 2014 Consumer Electronics 
Show, AMD demoed a similar variable 
refresh rate technology running on 
a notebook, which it calls FreeSync. 
Unlike NVIDIA's implementation, 
FreeSync relies on VESA's eDP and 
requires no proprietary hardware. Just 
before we went to press, the VESA 
announced that it was making desktop- 
based variable refresh rates an official 
part of the DisplayPort specification. 
The feature will be called Adaptive-Sync 
and will become part of DisplayPort 
1.2a. Existing monitors won't be able 
to support the tech, but according to 
AMD, some that do will be available in 
the next six to 12 months. For graphics 
card manufacturers, a driver or firmware 
update should let DisplayPort-capable 
units become compliant. 

Protocol Revisions 

The first version was approved by 
VESA on May 3, 2006, and it had 
peak data rates up to 8.64Gbps and 
support for HBR on up to 2-meter 
cables. Version 1.1 was approved 



just less than a year later; it enabled 
support for alternative link layers such 
as fiber-optic cabling, but stopped 
short of actually standardizing the 
alternative implementations. Because 
it supports Blu-ray Disc, this version 
of DisplayPort also added support for 
HDCP and another content protection 
scheme, called DPCP (DisplayPort 
Content Protection). 

The most current version as we went 
to press, DisplayPort 1.2 came into 
being on Dec. 22, 2009. It delivered 
support for multiple video streams 
over single physical connection; 
maximum datarates up to 21.6Gbps 
(called HBR2); support for higher data 
rates on the auxiliary channel (up to 
720Mbps); made way for sources 
that rely on other color spaces 
including xvYCC, scRGB, and 
Adobe RGB 1998; added global time- 
code for audio synchronization; and 
let the protocol add support for 
Ethernet, USB 2.0, DPMS, and other 
types of data to the auxiliary channel's 
micro-packets. 

DisplayPort Gathers Steam 

As we went to press, DisplayPort 
revision 1.2a was in the process of 
being finalized, the primary feature 
of which will be Adaptive-Sync, the 
desktop-centric implementation 
of variable refresh rates. Later this 
year, experts expect DisplayPort 
1.3 to become a reality. It'll bring 
with it a new HBR3 mode that will 
deliver higher overall transmission 
bandwidth (up to S.lGbps per lane, 
or 32.4Gbps total), which will be 
necessary for 8K (7,680 x 4,320 or 
8,192 X 4,320) resolution video, dual 
4K streams, and 4K 3D content. The 
new revision will also enable VESA 
Display Stream Compression, which is 
designed to slash power consumption 
while delivering higher resolutions 
and increased color depths. Although 
it's been around for quite a while, 
there are still a lot of exciting things 
on the horizon for the DisplayPort 
protocol. ■ 
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LIKE US, FOLLOW US, CIRCLE US 





Don't look now, but south-central Minnesota is quickly 
becoming a bit of a modding mecca. This month's Mad 
Reader Mod winner, Stuart "Noobas4urus" Johanson, 
hails from Buffalo, Minn., and is one of several contributors 
to TheModZoo.com, a modding community site founded by 
Mnpctech's Bill Owen. (Owen calls Minneapolis home.) 

Do What You Know 

Johanson is an electronics tech by day, so the inspiration for 
Project PCB is clear. Seen from a distance. Project PCB almost 
passes for a fairly normal PC with a nice green paint job and a 
soft green glow emanating from its side panel window. As you 
get closer, however, you soon realize that every inch of this PC 
ties closely into its clever, unique theme. But Johanson calls 
his planning and execution style "organic" and says that many 
of the rig's little touches came to him as he worked. 

"I knew I wanted a window, a green case, and a circuit board 
floor when I started, and that was it," Johanson says. "Details 
like the circuit board panels for the drive bays came to me while 
I was working on the case, and many other parts — specifically, 
the shrouding — sprung up as logical steps to take." 

Raw Materials 

In order to implement all the ideas that came to him during 
the build, Johanson says he needed "lots of scrap circuit boards." A 
friend of his owns a computer store in Bloomington, Minn., and let 
Johanson dig through his electronics recycling bins to get the boards he 



needed to cover the floor, the exposed side of the upper drive bays, the 
outer edge of his video card, and the outer edges of his DIMMs. There 
are also backlit circuit boards displayed near the top and bottom of the 
front panel and in the middle of his CPU cooler's waterblock/pump 
assembly. There are even little bits of circuit board covering the power 
and reset buttons on the front of the case. Johanson used flush cutters 
and a soldering iron to remove the ICs from his boards, then cut them 
to fit as needed with a rotary tool and a diamond tile cutting blade. He 
finished the edges with a file and sandpaper. 

"For the case floor, I mounted the circuit boards on a l/l6-inch- 
thick piece of white, translucent acrylic and suspended the floor 
on standoffs," Johanson says. "In the gap between the metal floor 
and the acrylic, I have over nine feet of 5050 RGB LED strips 
for illumination. These LEDs and the ones for the front panel 
lighting and the internal lighting were all cut to custom lengths and 
leads were soldered on to connect to a controller. I made 
custom brackets for the LED mounting from aluminum plates and 
90-degree-angle pieces." 

Johanson finished things off^ with a matching paint job for 
his ASUS motherboard's TUF armor and a set of Mnpctech 
grooved aluminum case feet. He also created sleeved extensions 
for the 6-pin GPU power cables and Project PCB's 24-pin main 
power cable. 

Newer Circuit Boards 

Johanson's customizations aside. Project PCB consists of a 
SilverStone TJ08-E, an Intel Core i5-4670K, an ASUS Z87 





GRYPHON mATX motherboard, 8GB of Crucial Ballistix 
Tactical Tracer DDR3, an EVGA GeForce GTX 670 FTW 2GB 
video card, a Corsair Professional Series Gold AX750 PSU, and a 
Corsair Hydro Series H80i CPU cooler. 

You're Making Us Blush 

You wouldn't know it to look at it, but Project PCB is Johansons 
first mod. He says he is still working out a plan for his next mod, 
but that it involves a custom cooling loop and a DOTA 2 theme. 
He is also kind enough to mention CPU among his sources for 
ideas on this project. 

"Though this is my first mod, it's largely a product of the 
modding community," says Johanson. "Great resources at The 
Mod Zoo modding forum and features like CPUs "Modding 
Masters" and other modding-related articles taught me plenty of 
tricks to make this mod successful." 

Glad we could help, Stuart, and keep up the excellent work. ■ 



Have a computer mod that will bring tears to our eyes? Email photos and 
a description to . If we choose your system 

as our "Mad Reader Mod," we'll send you a cash prize and a one-year 
subscription to CPU. (U.S. residents only, please.) 
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Intel LANFest Sacramento 



Tennyson fannously wrote that "in the spring a young man's fancy lightly turns to thoughts of love." All due respect, 
m'lord, but we beg to differ Some young men (and some older men, and some women, too) find their thoughts turn- 
ing to digital warfare, as evinced by Intel LANFest Sacramento Spring 2014, which took place for three days starting 

on March 28, 2014, at Intel's Folsom campus. 

LANFest Sacramento's Folsom event is a good-sized LAN, bringing in around 400 BYOC gamers twice each year in the 
spring and fall. In addition to contests and tournaments in Minecraft, Team Fortress 2, Counter-Strike: GO, League of 
Legends, World of Tanks, and Battlefield 4, the spring event also included a mod contest (more about this on the next 

page), SSD shuffleboard, a water balloon toss, and more. 
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Mod Contest 



We generally see some pretty cool mods at LANFest Sacramento, and the Spring 
2014 event was no exception. The winning mod was a gorgeous Fractal Design 
Define R3 mod by Lisa Hart with a stunning stained-glass side panel window on the 
left and a cool ocean sunset painted on the front panel door. The two runners-up 
were a superb red rig from modder extraordinaire Lee Harrington and a futuristic 
mannequin mod by Collin Chew. 
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Collin Chew's 
contest entry 
probably isn't what 
some people think 
of when they think 
about PC mods, 
but he never has 
to worry about 
mistaking his 
PC for someone 
else's. This young 
lady also gets 
bonus points for 
wearing a tie to a 
LAN party. 





Advancing Computer Science 
Artificial Life Programming 
Digital Maker and Fabrication 
Digital Media 
Digital Video 

Enterprise Software Development 
Game Art and Animation 
Game Design 
Game Programming 
Human Computer Interaction 



Network Engineering 
Network Security 
Open Source Technologies 
Robotics and Embedded Systems 
Serious Game and Simulation 
Strategic Technology Development 
Technology Forensics 
Technology Studies 
Virtual Modeling and Design 
Web Design 



PLEASE SEE WWW.UAT.EOU/FASTFACTS FOR THE LATEST INFORMATION ABOUT DEGREE PROGRAM PERFORMANCE, PLACEMENT AND COSTS. 
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Bend Acrylic Pipes Lil<e A Pro 




If you've already built a custom liquid-cooling loop and are looking for you next challenge: Replacing your flexible tubing with rigid acrylic or PETG tubing 
definitely sets the difficulty to Legendary. Performing all the bends necessary to make a professional-looking loop with rigid tubing requires learning a whole 
new modding skill set (and possibly a few new tools, as well), but as you can see, the results are epic. 



Liquid-cooled PCs are not a new 
phenomenon. The practice began as 
so many now-commonplace modding 
techniques did: Dedicated hobbyists 
using their ingenuity, garage space, 
and tools to create their own hardware 
capable of dramatically improving 
PC performance. Before long, liquid- 
cooling became the de facto standard 
for overclockers everywhere. 

Nowadays, adding liquid-cooling to 
your own system is almost comically 
easy if you want it to be, but that hasn't 
stopped modders from continuing to 



innovate. More recently, we've seen 
modders make a statement by swapping 
out traditional tubing, which is pliable 
and easy to work with, for more rigid 
plumbing — copper, hard acrylic, etc. 
In the hands of a skilled craftsman, the 
results of a hardline liquid-cooling loop 
can be stunning, as you've no doubt 
seen in the pages of "Mad Reader Mod" 
once or twice. 

Working with rigid tubing properly 
demands practice, patience, and above 
all, precision. It requires a different 
skill set and different tools than 



traditional tubing. When done right, 
though, the finished product is as 
impressive as it is rewarding. As it's 
not a technique that's widely practiced, 
much less mastered, fitting your rig 
with a cooling loop of rigid acrylic is 
something that will turn heads at a 
LAN party, and may even win you a 
contest or two. 

For this month's project, we called 
on a few of our friends in the modding 
community who have experience in 
working with rigid tubing. Think 
of this as your opportunity to get a 
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private lesson on pipe bending from 
a group of experts who have been 
modding PCs for years. We'd like to 
welcome back Richard "Darth Beavis" 
Surroz, Lee "Pcjunkie" Harrington, 
Ton "TiTON" Khowdee, and Ron 



L. Christianson. (Surely you will 
remember the pipes running through 
Christianson's Half-Life Black Mesa 
mod, last month's Mad Reader Mod 
winner.) These guys are ready to share 
their wisdom, so pay attention. 



Tools Of The Trade 

Unless you already have a well- 
appointed workshop, there's a pretty 
good chance you'll need to gear up 
before you can properly work with 
rigid acrylic tubing. A decent heat 
gun, which you might already have if 
you've worked with a lot of heat-shrink 
tubing, is your first must-have. There's 
no reason to get carried away here; 
we're not trying to reforge Ned Stark's 
ancestral sword Ice. A 1,500W gun 
should do the trick, and if you plan 
on incorporating rigid acrylic tubing 
into future mods, we'd recommend 
investing in a quality unit. You two 
will have a lot of adventures together, 
so you might as well buy a gun that 
will last. Although a few online 
retailers devoted to PC modding sell 
heat guns, it's just as easy to make a 
trip to your local hardware store and 
score one there. 

Bending acrylic tubing requires 
two hands, so unless you've managed 
to evolve an extra pair (you lucky 
transhuman, you), a stand is necessary 
to hold the heat gun steady while it's 
softening up the acrylic tubing. If one 
is included with the heat gun you buy, 
so much the better. 

And while we're on the subject of 
hands, you should grab a pair of heat- 
resistant gloves for yours. A heat gun's 
toasty blast of air is great for making 
rigid acrylic easily bendable, but it's 
not exactly pleasant to hold your hands 
over for an extended period of time. 
If you're working with a long enough 
section of pipe, you might be able to get 
away with going gloveless, but heating 
up smaller pieces of acrylic will surely 
expose your hands to superheated air. 
Gloves will also protect your hands 
from the hot acrylic itself. 

The next accessory might not be 
immediately obvious to amateur 
benders, but your first attempts could 
easily become misshapen disasters 
without it. This miracle tool that will 
save you from endless embarrassment 
and humiliation in the face of your 
fellow modders (OK, really just the 




The scene of the crime. Before you are several of the tools necessary to bend rigid tubing. There's a 
heat gun set up for hands-free use, heat-resistant gloves, a hand saw, and a homemade bending jig 
(although we spend most of the article discussing store-bought mandrels). 




Here's another small pipebending workbench. There are different-sized bending jigs, a silicone cylinder 
that slides inside a piece of tubing and keeps the heated tubing from warping, a small desk fan to cool 
the heated tubing, and a pipe reamer that cleans the cut edges of the tubing. 
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Rigid tubing available in a wide range of colors that will satisfy the artistic side of any modder. Now, you 
can buy colored PETG tubing, which is far more durable than acrylic tubing, as well. If you'd rather save 
a little cash, try buying clear PETG tubing from an industrial supplier. 



material cost of the ruined acrylic) is a 
piece of silicone tubing that matches the 
inside diameter of the acrylic tubing. 
Rigid acrylic bending kits usually 
include a piece; make sure the insert is 
at least a little longer that the piece of 
acrylic tubing, for obvious reasons. 

"Using soapy water as a lubricant, 
the silicone slides inside of the ridged 
tubing and holds the shape of the 
ridged tubing, preventing it from 
flattening out while making your 
bends," Christianson explains. Cheap 
cooking oil is another option for a 
lubricant, but our experts favored a 
solution of liquid dish soap and water 
mostly because the cleanup process is 
so much simpler. 

To be as precise as possible, with 
clean cuts and perfectly angled bends, 
you'll need a little need some help 
from a couple of other tools. While 
you're still learning the tricks of this 
trade, a set of mandrels will work 
wonders for making bends at 45-, 90-, 
and 180-degree angles. We'll discuss 
them further once we dive into the 
process itself, but mandrels acts as a 
mold of sorts that holds the heated 
acrylic at a certain angle while it cools 
and re-hardens. 

While we're shopping for tools to 
make your hardlining life a little easier, 
why not get yourself a proper ruler? 
Sure, you can overestimate a length 
of pipe and trim it to fit after you've 
bent it, but the trial-and-error method 
can wind up costing you some excess 
tubing in the process; depending on 
your guesstimation skills and the 
complexity of a given liquid loop, this 
can add up to a lot of wasted material 
over the course of a mod. If you really 
want to be precise, you can buy a 
specialized ruler that can simulate the 
angled bends of a particular piece of 
pipe and indicate the correct length 
to cut. 

You'll be the one to cut each piece of 
pipe to fit, and having the right tools 
can make the process go much more 
smoothly. Get yourself a decent saw, 
but be sure the blade has fine teeth. 



"A coarse saw blade will give you a 
rough cut, and may shatter the tube," 
Khowdee says. "A fine- toothed saw will 
provide a cleaner cut." 

Even with the right saw blade, 
you'll need some help to make clean, 
professional cuts. A small miter box 
will let you make perfect perpendicular 
cuts. Theoretically, any miter box will 
work if you don't want to be picky, 
but this is one instance when it's not 
a bad idea to buy a miter box that's 
designed for cylinders. After finishing 
each cut, a handheld plumbing reamer 
can simplify cleaning and deburring 
the end of the tube; just buy one 
that matches the inside and outside 
diameters of your tubing. Sandpaper 
can also accomplish this task to 
an extent, although it's a little more 
time-consuming. 

If all these tools and guides are 
making your head spin, or if you'd 
simply rather swipe your card once and 
fill up your equipment bag, then score 
yourself a bending kit that contains all 
the essentials. Monsoon makes a pair 



kits that vary based on the pipe diameter 
you want to use (you can choose 
between 3/8- x 1/2-inch or 1/2- x 5/8- 
inch [inside x outside diameter]). These 
kits are available at online retailers like 
FrozenCPU and Performance-PCs. 

Finally, compression fittings also 
deserve a mention; although they're not 
strictly involved in the bending process, 
compression fittings made specifically 
for rigid tubing are a must-buy. You 
can get away with barbs and clamps 
for traditional flex tubing, but they're a 
major no-no for hardline liquid-cooling. 

"With rigid tubing, you can't apply 
pressure to the tubing to secure it to 
the fitting," Khowdee says. "That is 
the reason that compression fittings are 
required for rigid tubing." 

You won't have to look far to find 
the right fittings. Again, your friendly 
online mod supplier has your hookup. 
For example, PrimoChill Ghost or 
Revolver fittings or Monsoon's Chain 
Gun or Free Center fittings will do 
the job. Plenty of color choices are 
available for these fittings, too. Aside 
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from buying compression fittings 
that are compatible with rigid 
tubing, feel free to outfit the rest of 
your loop with your favorite wares; 
waterblocks, radiators, pumps, and 
other components are the same for 
rigid acrylic as they are for flex tubing. 

Tube Talk 

Feeling a little embarrassed that 
you've arrived so late to the pipe 
bending party? Don't be. Tardiness has 
its advantages, and in this case, you 
can easily learn what the pros had to 
learn — ahem — the hard way. You can 
be a level 90 wizard right out of the 
gate, and no one will be the wiser. 

One such example is the type of 
tubing that works best for a hardline 
loop. You hear the term "rigid acrylic" 
all the time, and we're guilty of using 
it, too, but the truth of the matter is 



that most modders are moving away 
from using acrylic tubing in their 
loops. Instead, the material du jour 
is PETG (polyethylene terephthalate 
glycol-modified, if you want to impress 
your organic chemistry professor). 

PETG is a thermoplastic, just like 
acrylic, though the former has found 
favor among modders for being 
more durable and less likely to crack 
or shatter after it's been bent and re- 
hardened. We've heard too many horror 
stories, and witnessed one or two 
ourselves, of liquid-cooling disasters 
that happened when a mod's fragile 
acrylic tubing fractured and broke 
during transportation. Put simply, if 
you plan to take your mod to a LAN 
party or move it frequently, you're 
better off with PETG tubing. 

"The difference between the two is 
that acrylic is a little — I should say a 



lot — more brittle," says Harrington. 
"PETG is more forgiving. I can pull 
against it, and it's not going to crack." 

Surroz agrees. "PETG tubing is 
almost shatterproof" At this juncture, 
we at CPU recommend that you 
perform any independent verifi- 
cation of these claims before you 
actually install your own rigid liquid- 
cooling setup. 

In addition to being able to take 
more punishment than rigid acrylic 
tubing, PETG should require less 
time under the heat gun, according to 
Khowdee. If you have a lot of pipe to 
bend, or if you're still at the bottom 
of the learning curve and frequently 
have to reheat and rebend your tubing, 
those minutes add up. 

Until recently, rigid acrylic tubing 
had one advantage over PETG: visual 
flair. Acrylic tubing was available in a 




As tempting as it is to fill up your loop with coolant and let the monster out of its cage, remember one of the tenets of custom liquid-cooling: leak 
testing. Because rigid pipebending involves quickly heating and cooling the tubing, you need to make sure that none of your pipes will crack, 
shatter, or otherwise break once you put them in action. 
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Aside from the tubing, you won't have to change much to install a custom cooling loop that uses rigid 
tubing, but you will need compression fittings specially made for rigid tubing. Leading manufacturers 
like Primochill and Monsoon make what you need. 



Skittles-esque spectrum of colors, while 
PETG was limited to a monochromatic 
(or perhaps, more appropriately, 
achromatic) palette: clear. Now, though, 
popular liquid-cooling manufacturers 
are catching on. PrimoChill now offers 
PETG tubing in a variety of colors (red, 
UV blue, UV pink, etc.), so you can 
have all of the structural benefits of 
PETG and match the tubing to your 
mod's color scheme, too. 

We're not going to knock clear 
PETG, though, because plain Jane 
is still a classy lady. An equally fat 
rainbow of tinted coolant colors 
is available, after all. The biggest 
advantage to buying clear PETG 
tubing is its price. We'll let you in 
on a little secret: PETG is not some 
magic material invented and developed 
solely for the benefit of modders, and 
PETG tubing is used for a variety of 
purposes. As such, it's readily available 
from industrial supply retailers like 
McMaster-Carr ( www.mcmaster.com ). 
Do a little comparison shopping 
and you'll likely find PETG tubing 



available from industrial suppliers for 
a nice discount. Plus, if you fall in love 
with hardlining your liquid-cooling 
loop, find an industrial supply retailer 
that sells PETG tubing in bulk and 
save even more. Just make sure to buy 
tubing that matches the inside and 
outside diameters of the rest of your 



liquid-cooling components. {Editor's 
note: Further mentions of "rigid tubing" 
in this article will refer to PETG tubing, 
as it is the unanimous choice among the 
modders we spoke to.) 

Now that we know what type of 
tubing to buy, how much should 
you buy? The answer largely depends 
on how accurate you are with your 
measurements. If you prefer a trial- 
and-error approach, opting to bend 
first and cut later, then we recommend 
you follow Christianson's advice: 
"Buy twice as much as what you 
think you'll need for your project. 
It takes some patience and practice 
and wasted material to get the correct 
bends and master this type of cooling 
installation." Even after you have a 
rigid tubing mod under your belt, it's 
a good idea to order a little more than 
you need. You never know when you'll 
make a mistake or decide your mod's 
480mm radiator needs a twin. 

Ready, Set . . . Prep 

With your toolbox brimming with 
shiny new toys and a small mountain 
of tubing at your disposal, it's time to 
start bending. Well, almost time. 

Anyone who's built a custom liquid- 
cooling setup with flex tubing already 
knows the following: Install all of your 
other liquid-cooling components before 




See? The anatomy of a rigid tubing compression fitting isn't terribly different from compression fittings 
that you would use with traditional flexible tubing. There are plenty of colors to choose from here, as 
well, so you can easily complement the tubing and/or other components in your mod. 
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OOOiinq instaiiatien, -Ron L Christiansen 



you make your first bend. You're not some 
pipe-wasting barbarian who chops up a 
section of pipe, bends it, and then chops 
it up even more when it doesn't fit, are 
you? Of course not. Flexible tubing lets 
you cheat this a little, but rigid tubing 
isn't forgiving in the slightest. If you have 
more work to do on your system/mod, 
a temporary installation is fine as long 
as you know the components are staying 
put once everything comes together. 
Install those waterblocks and mount those 
radiators; measuring your pipe runs will 
be much easier in the long run. 

At this point, you'll be able to make 
decent estimations for how much tubing 
you'll need for each run. Don't get hung 
up on making the perfect measurement 
between point A and point B, because it's 
not always easy to determine exactly where 
on a piece of pipe you'll make a particular 
bend. As long as you give yourself a few 
inches on either end of the pipe, you 
should end up wasting less material. 

As for making the actual measure- 
ments, every expert we talked to had his 
own way of doing things. Christianson 
takes a typical approach, using a tape 
measure and leaving the pipe sections 
slightly longer than necessary. (You always 
want to cut your tubing too long rather 
than too short.) Khowdee has a piece 
of flex tubing that he uses to simulate 
the distance between two points, and 
Harrington likes to run a strand of baling 
wire to find out how long each piece of 
rigid tubing needs to be. 

To make the bending process easier, 
consider mounting your mandrels to a 



small sheet of plywood or other sturdy 
board. Monsoon's mandrel kit, for 
example, has predrilled holes that let 
you quickly mount them where they'll 
stay put while you bend your tubing. 

Next, fill a small container with a 
solution of water and dish soap, 
which will act as a lubricant for the 
silicone insert you'll slide into each 
piece of rigid tubing before bending. 
Optionally, you can also set up a small 
desk fan to help a heated section of 
tubing cool faster. 



The Bend Is Nigh 

Once you feel comfortable with your 
measurements and you have everything 
in place, it's time to grab some tube and 
get to bending. After you've inserted 
the silicon cylinder into the pipe you 
want to bend, equip your heat-resistant 
gloves, because no one likes the smell of 
fire-roasted hand. Prop up the heat gun 
on its included stand (or anything that 
allows for hands-free operation) and turn 
the gun on. Christianson recommends 
starting with the heat gun's lowest 




Insert the silicone cylinder into the section of pipe you want to bend and then hold the whole thing over 
the heat gun. Don't get the tubing much closer than this, though, or it will heat too quickly and begin to 
blister Keep rotating it too, so the tubing heats evenly. 
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Once the tubing is fairly pliable, transfer it to your mandrel or bending jig and hold the tubing according 
to the bend you want. The tubing should cool and re-harden fairly quickly, but you can use a desk fan in 
order to speed the process along. 



setting, if it's adjustable, especially while 
you're still getting the hang of the heat 
gun, the rigid tubing, and the procedure 
itself Got it? OK, time to bend. 

With a piece of tubing in hand, hold it 
over the heat gun's blast, about four to six 
inches away from the heat gun. You don't 
want to hold the tubing much closer than 
this, as it will heat too quickly and start 
bubbling. (Fun fact: To date, a grand total 
of zero mods with deformed, blistered 
tubing have been selected as CPUs Mad 
Reader Mod.) Don't stray too far from the 
heat gun, either, as Surroz explains that 
heating up the tubing too slowly can be 
problematic, as well. 

Unevenly heating the tubing is just 
as bad as heating it too quickly. So, 
as the tubing heats up, continue to 
rotate it with your fingers so that the 
surface heats evenly. You should be 
constantly turning the pipe until it's 
ready to bend. 

You'll notice the tubing will begin to 
flex after a short amount of time under 
the heat gun's dragon breath, but resist 
the urge to remove it from the heat 
and try to bend it on your mandrel. 
Keep it under the heat and keep 
turning it. Ideally, you want the tubing 
pliable enough that you can bend it 
with very little effort. Once the tubing 
flexes under very little pressure ("the 
consistency of a wet noodle," according 
to Surroz), it should be ready to bend. 

Next, set the tubing in your mandrel 
and hold it in place as you wait for 
it to re-harden. You can simply wait 
for it to return to room temperature 
naturally, although Khowdee helps it 
along with a fan. However, he doesn't 
suggest that you shock the tubing by 
plunging it into a cold water bath, 
which instantly cools the tubing but 
might comprise its structural integrity. 
"Some modders worry that the quick 
temperature change may crack the 
tubing," he says. 

Finally, Khowdee recommends 
starting with your longest runs. If you 
botch a bend or scorch a portion of 
pipe, you can salvage the remainder 
and use it for your loop's shorter runs. 



Cut, Clean, Fit 

You're in the home stretch now. 
Getting a nice, even bend is arguably 
the most difficult stage in this process. 
The last leg of our journey begins with 
cutting your pipe to fit. If you've already 
premeasured the length of a particular 
pipe run, you should be able to line up 
the pipe section to each end of the run 
to determine where you need to make 
your cuts. Once you've marked the pipe, 
you'll get the best cut by slipping the 
tubing into a specialized miter box that 
lets you make a perfect perpendicular 
cut. Break out your fine-toothed saw and 
start hacking. 

Following the cuts, you'll finish off 
the section of pipe by cleaning it up, 
inside and out. Start by sanding each 
end that you've just cut (Christianson 
uses 150 grit sandpaper). A pipe reamer 
can help clean up and deburr the inside 
of the pipe, too. Once you've smoothed 
and deburred the ends of the pipe, run 
water through it until you've washed 
away any remaining debris, as well 
as any soapy water leftover from the 



silicone insert. Obviously, neither is a 
good a mix for your coolant. 

Thankfully, the process of installing 
rigid tubing is effectively the same as 
installing flexible tubing. Screw the 
base of the fitting into the waterblock/ 
radiator/etc, slide the nut over the 
tube, and tighten them together. Don't 
forget your O -rings, and don't forget to 
leak-test the loop exactly as you would 
with traditional tubing. In fact, due to 
the chance of rigid tubing cracking or 
shattering, a thorough leak test is even 
more important. 

My Baby's Got The Bends 

There's no doubting a loop or two 
of rigid tubing will elevate your mod's 
"Wow" factor. If you're a seasoned 
modder, you probably already have the 
necessary tools to do the job in your 
workshop, and if you don't, they're 
not prohibitively expensive. Really, 
the three most important things you'll 
need are time, patience, and a love of 
learning curves. If your loop is in need 
of a new look, give rigid a shot. ■ 



48 July 2014 / www.computerpoweruser.com 



The Superb SSD for High-Definition Media 

Premier Pro SP920 Series Solid State Driue 




Evolution of Speed and Performance 

Sequential read and write speeds of up to 560/500 |V\B/sec, 
great for video editing and fast data bacl<ups. 




Full Capacity up to 1 Terabyte 

Available in 128GB. 256GB. 512GB and a massive 1TB. 
SP920's optimized firmware allows for full utilization of 
the NAND flash chips, resulting in a 7% increase in the 
usable space of the drive over many other models 



^^^^ ^^^^^^^^H^^^^^M 



amazon.com 



facebook 



ADATA USA C\| 



ligerDireclcom 



^ Group 



www.adata.com 






CPU 

IS MOD CENTRAL 



If you love great mod 



latest mods. 



over. In these pages 





And if you have a mod you want to share with the world, drop us 
a line and let us know at madreadermod@cpumaq,com . 

Each month, one modder's work will show up on the cover and in 
the monthly "Mad Reader Mod" feature. If it's yours, you will win 
a cool $1,500— and massive bragging rights 





HARD HAT AREA 



X-RAV VISION 



A Monument To 




I I 




ni- 

Rosewill's Legacy W1 



There was a time when buying a 
Mini-ITX enclosure meant that you 
were prioritizing a small footprint 
over all other considerations; you had to 
be willing to give up most of the amenities 
you'd get in a larger case to get it. Mini-ITX 
builds were frequently cramped affairs that 
looked OK as long as the side panel stayed 
on, but inside they were often a jumble of 
cables tucked wherever they'd fit. Cooling 
was generally a considerable challenge, 
because there was so little open space inside 
that airflow was next to impossible. 

As you can see when you look at Rose- 
will's new Legacy Wl , however, things are 
looking up. 

Compactness Without Compromise 

"There were a few criteria we wanted to 
incorporate into the Wl," says Rosewill 
marketing manager Veronica Chen. "Of 
course, we wanted to design a small form 
factor case that utilizes Mini-ITX. But we 
also wanted it to be able to accommodate 
the most powerful hardware on the 
market, and we wanted to give users easy 
build accessibility. Last but not least, 
we wanted it to display durability and 
strength while maintaining our Legacy 
family's minimalistic industrial styling." 

At 14 X 9.5 X 14.25 inches (HxWxD), 
the Wl is a bit larger than most of the 
other cases in Rosewill's Legacy line, but 
it still manages to take up a great deal less 
space than the average mid-tower. And 
that modest bump in size pays impressive 
dividends in the form of support for high- 
performance hardware and some of the best 
cooling efficiency in a Mini-ITX case to 
date. And, as Chen pointed out, the Legacy 
Wl provides a much greater degree of 




accessibility than you have likely seen in a 
ftiU enclosure of any size. 

So, What's the Legacy Wl's secret? 

"We know how difficult it can be to build 
a PC in a cramped space," Chen says, "so we 
gave some back by providing access from 
both sides and the top via the Wl's tool-less, 
removable front, top, and side panels." 



In its default configuration, the Legacy 
Wl is a veritable aluminum fortress for your 
components. In moments, though, you 
can pull its top and side panels off and have 
access to your PC's innards from just about 
any angle. And thanks to the Wl's horizontal 
motherboard tray, having a removable right- 
side panel means more than just a handy way 
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to bundle excess cabling: You can get to the 
components installed on your motherboard, 
your drives, and your power supply, just as 
you can from the left side. 

"This was the biggest issue ft)r us," says 
Chen. "The engineers are great at efficiency; 
they'll get things down to a percentage. But 
the problem is that the efficiency is too 
rigid, too structured. 'First install this, then 
that before installing the other.' With the 
Legacy Wl, we wanted to remove some of 
that structure. Without any pre-planning, 
go ahead and build your system. Install your 
power supply or HDD or watercooling 
radiator first. The answer was simple. We 



observed people building PCs from the 
ground up and asked them about their 
experience. So the Wl's ease of use comes 
thanks to all those who build PCs." 

Space At A Premium? 
Get Premium Space 

The other thing Rosewill's design team 
gleaned from talking with PC builders 
was that no matter how compact, a 
small, underpowered PC was still just an 
underpowered PC at the end of the day. 
That's why the company built the Legacy 
Wl with 12.5 inches of front-to-back 
video card space. 



"We wanted to minimize limitations 
to hardware selection," Chen tells us. 
"Mini-ITX motherboards can only support 
one video card, so we began by asking 
our designers, if you could use just 
one video card, which one would you 
use? In the end, we decided to make it an 
irrelevant question." 

In this, Rosewill once again suc- 
ceeded. A quick survey of the highest-end 
video cards on the market yields 
confirmation: AMD's Radeon R9 295X2 
8GB monster measures in at 12.09 inches 
long. NVIDLVs GeForce GTX TITAN Z 
12GB is only 10.63 inches long. So yeah. 
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you'll be able to pack as much graphics 
horsepower in the Wl as you need or want. 

You also can put pretty much any ATX 
power supply you can find in the Wl, 
and in case monster CPU coolers are your 
thing, the Legacy Wl lets you install a 
cooler up to nearly 8.5 inches tall. 

Finishing Touclies 

The Legacy Wl has an elegant look, 
with its brushed aluminum panels and 
industrial profile. The case comes in the 
ever-popular black, and there's a fetching 
silver model, as well. Regardless of which 
color you choose, you can get your Wl 
with or without a right-side panel window. 

Chen says Rosewill expects to sell 
more of the window-less models, mostly 
because they cost a few bucks less, but that 
the company wanted to give customers 
the option. 

The case's interior is lined with sheets of 
1.5mm-thick shock absorption material to 
reduce vibration and, therefore, noise. Like 
you, Rosewill believes that a PC should be 
seen and not heard. 

That doesn't mean that it has to run 
hot, though. The case's internal structure 
separates the power supply bay and the 
main component area into separate 
cooling channels, the top panel and left- 
side panel are ventilated, you can install 



radiators up to 280mm long, and the Wl 
comes with a built-in fan controller that 
lets you pick one of three speeds for its 
preinstalled front and rear l40mm fans. 

Beneath the aluminum, the Legacy 
Wl's SGCC steel frame mounts four 



internal 3. 5 -inch drive bays, two 2. 5 -inch 
mounts, and a single slot-load 5.25-inch 
bay for an optical drive. You'll find two 
USB 3.0 ports and audio I/O jacks on the 
right side near the bottom. 

Exit Interview 

Does Rosewill have a specific user type 
in mind for the Legacy Wl ? 

"The target users of the Legacy Wl 
are gamers and hardware enthusiasts, but 
we expect that the case will appeal to all 
types of users with its small form factor, 
builder-friendly features, minimalistic 
styling, and support for high-end 
hardware," Chen says. "There really 
isn't a best-use scenario. What matters 
most to us is that they love the building 
experience and the look of their newly 
built system." 

What's the Legacy Wl 's best feature? 

"A single feature along does not 
make the Legacy Wl what it is; it is the 
combination of all its features. But we do 
love to show off the pop-off body panels, 
simply because they're so simple to take 
off. Look, Ma! No tools!" ■ 



SPECIFICATIONS 



Models 



Legacy W1-S (silver without side panel window) 
Legacy W1-S-Window (silver with side panel window) 
Legacy W1-B (black without side panel window) 
Legacy W1-B-Windows (black with side panel window) 



Dimensions, 



Materials 




14 X 9.5 X 14.25 inches (HxWxD) 



Motherboard form factor 
Drive bays 
Cooling system 
CPU cooler/Graphics card 
Front I/O 




Power supply support 
Net weight 




Aluminum alloy (external structure); SGCC steel (internal structure) 
Mini-ITX 

X 3.5-inch, 2 x 2.5-inch, 1 x slot-load 5.25-inch optical 
2 X 120mm/140mm top (optional); 1 x 140mm front; 1 x 140mm back 
Up to 215mm high/Up to 320mm long 
^SB3.0x2, Audiox 1, Micx 1 
ATX PSIl PSU 
12.9 pounds 
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MSI Z97 XPOWER AC 

Everything You Need To Destroy Benchmarks 




MSI designed its Z97 Overclocking 
motherboards based on feedback 
from professional overclockers, 
so you can be sure to find the latest in 
functionality, features, and reliability. 
The Z97 XPOWER AC is the flagship of 
MSI's new lineup. Take one look at the 
motherboard and you'll see why. There's 
a watercooling-ready VRM heatsink, 
buttons for BCLK fine-tuning, and 
voltage check points. 

"MSI wanted to design a product 
that was specifically focused at the 
needs and uses of overclockers and 
power users," says David Chang, 
channel marketing manager at MSI. 
Read on to learn more about the big 
bag of tricks MSI emptied into the Z97 
XPOWER AC. 

Temperature Tackling Tactics 

MSI's research and development 
team polled its customers about what 
they wanted to see in the newest 
generation of OC motherboards. 
"One of the main improvements 
requested was more space around 
the CPU, so larger cooling systems 
could be installed," says Chang. MSI 
went to work on the problem, and the 
end result is impressive. Compared 
to MSI's Z87 OC motherboards, the 
Z97 XPOWER AC has expanded 
the space around the CPU socket by 
1.5cm. The extra room will allow 
you to properly fit nearly all large 
heatsink/fan combos, LN2 (liquid 
nitrogen) setups, or other extreme 
types of CPU coolers. 

The Z97 XPOWER AC integrates 
a pair of watercooling ports into 
the VRM heatsink, so liquid- 
cooling enthusiasts won't need to 
buy a separate waterblock for the 
motherboard. The copper water line 



that runs over the VRM is equally 
capable of transferring heat to the 
board's passive heatsink, so it'll also 
work well with passive air cooling. 

Power users who take extreme 
measures in pursuit of world-record 
overclocks will find that the Z97 
XPOWER AC has a few helpful 
tricks up its sleeve. For those who 
do their work with liquid nitrogen, 
an LN2 Slow Mode helps overcome 
booting issues with extreme overclocks 
by temporarily dropping the CPU 
multiplier to 8X while Windows 
loads. MSI also includes a Delid Die 
Guard to make it easier to mount a 
delidded CPU and achieve lower 
CPU temperatures. 

"Heat is an overclocker's worst 
enemy," says Chang. "We want to offer 



the best . . . components to combat 
overheating." Whether you opt for 
liquid, LN2, or air CPU cooling, the 
Z97 XPOWER AC has you covered. 

MSI's Military Class 4 components 
have, as their name suggests, passed 
military testing and are able to 
withstand the most demanding heat 
and power loads. "MSI motherboards 
have been built with Military Class 
components for a number of years," 
says Chang. "Military Class is all about 
the quality of the components used 
on MSI motherboards,'. Just some of 
the key parts include Hi-c capacitors 
that are up to 93% energy-efficient, 
60A Super Ferrite Chokes with a super 
permeable ferrite core, and MSI's Dark 
CAPs, which are stable up to 260 
degrees Celsius. 
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Extreme OC 

MSI performs its OC Certified 
testing on the Z97 XPOWER AC 
to ensure it can handle punishing 
overclocking loads. For starters, 
Prime95 runs for 24 hours with an 
overclocked CPU on these boards. 
MSI also removes all airflow around 
the motherboard, which helps verify 
that the Z97 XPOWER AC is suitable 
for low-airflow environments such as 
certain liquid-cooling builds. The Z97 
XPOWER AC'S PCB has eight layers, 
which isolates power and signal traces 
to improve efficiency and performance. 
According to Chang, many of these 
moves are community-driven. 

"We work very closely with the 
world's top overclockers to fine-tune 
our products to provide the enthusiast 
community the tools they need," 
says Chang. 

The Z97 XPOWER AC also helps 
overclockers overcome some hardware- 
specific challenges. For example, 
MSI's OC Engine uses an integrated 
clock generator that adds flexibility to 
Haswell processors' lOOMHz BCLK 



strap. MSI indicates that internal 
clocks on Haswell are linked through 
the lOOMHz BCLK strap, which can 
create overclocking limitations. The 
OC Engine adds two more BCLK 
straps, 125MHz and 167MHz, to 
reduce system crashes while pushing 
your CPU's clocks to their limit. For 
precise power, MSI implements a 
16-phase DigitALL power design, 
with a DigitALL PWM controller 
that directs and receives feedback to 
ensure the correct voltage is reaching 
system components. 

"The XPOWER AC also has the 
OC Essentials feature suite, which 
basically is a lot of small tools on the 
motherboard (debug LED, V-Check 
points. Clear CMOS, Easy Button 3, 
etc.) to increase the control a user has 
while overclocking," says Chang. The 
motherboard's voltage check points 
include voltages for both the processor 
and system memory. MSI provides 
three ground connectors to let you use 
three multimeters at one time. Two 
BIOS ROMs are provided, as well, 
so you can shift to a backup if your 




Wireless Networking 

The Z97 XPOWER AC comes with an 
Intel Wi-Fi/Bluetooth combo module 
and two large antennae. David Chang, 
channel marketing manager at MSI, 
says, "The Z97 XPOWER AO's support 
of 802.11 ac and Bluetooth 4.0 ensures 
that you have the fastest available 
transfer speeds around." The combo 
module also supports Intel WiDi, so 
you can connect to a WiDi receiver (not 
included) to stream movies from your 
PC to an HDTV. 




Fan Control 



MSI installs 4-pin PWM fan connectors 
throughout the motherboard, and you 
can use MSI's Command Center utility 
to manage fan speed in real time. You 
can also set up fan profiles to control 
when the system fans ramp up or reduce 
speed. MSI Command Center can log fan 
speed and system temperature, so you'll 
be able to see fan speed affects your 
rig's cooling. 




Integrated watercooling barbs on the VRM heatsink make it easy to add the Z97 XPOWER AC to 
your liquid-cooling loop. 



Super Storage 



The M.2 port on the Z97 XPOWER AC 
supports PCI-E storage interface speeds 
of up to lOGbps, and it can also work 
with SATA-based M.2 storage devices. 
"With many M.2 devices already in the 
market, users will find this addition very 
useful and practical," says David Chang, 
channel marketing manager at MSI. MSI 
also plans on offering a M.2-to-SATA 
Express adapter to support SATA Express 
devices when they are released. 
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MSI Z97 XPOWER AC KEY SPECS 


Max Memory 


32GB (DDR3- 
1600; Max OC: 
DDR3-3300) 


Slots 


5PCI-EX16, 
2 PCI-E2.0 x1 


Mulit-GPU lane 
configurations 


x16, X16/X16, 

x16/x8/x8, 

x8/x8/x8/x8 


Storage 


lOGbps SATA, 
1 M.2 


Rear video outputs 


1 HDMI, 

1 DisplayPort 


Rear USB ports 


Q 1 ICD o r\ 
O UOD O.U, 

2 USB 2.0 


Internal USB ports 


4 USB 3.0, 


Networking 


1 Ethernet 


Rear audio 


1 optical S/PDIF, 
audio I/O 


Form factor 


E-ATX 


Warranty 


3 years 



primary BIOS crashes. Want the Z97 
XPOWER AC to go straight to the 
BIOS when you turn on (or restart) 
your PC? Just press the G02BI0S 
button. It's great feature for builds that 
are so fast they boot into Windows 
before you get a chance to manually 
enter the BIOS. 

A Better BIOS 

Managing your overclocking 
settings is easy, thanks to MSI's 
Click BIOS 4. "With the Z97 
motherboard development, we focused 
a lot on BIOS features and memory 
overclocking with easily selectable 
profiles," Chang says. For example, 
MSI added an Extreme OC Setup that 
lets LN2 overclockers disable select 
functionality (audio and USB ports, 
among others) as well as temperature 
and voltage protections that you don't 
want active during LN2 sessions. 
Click BIOS 4's home screen offers 




MSI provides a wealth of overclocking tools on the Z97 XPOWER AC. 



buttons for the BIOS' Settings, OC, 
M-Flash, OC Profile, Hardware 
Monitor, and Board Explorer menus. 
The breakdown lets you quickly reach 
the configuration settings you want 
to change. 

Within the OC Profile menu. 
Click BIOS 4 displays your current 
profile and its settings in orange, 
while settings from any saved profile 
are listed in blue. It's a good way to 
quickly compare differences between 
profiles, and it makes changing your 
overclocking settings an effortless 
affair. Before you exit the BIOS, Click 
BIOS 4 will display any changes you've 
made, so you can double-check the 
values you've adjusted. 

You can also do your overclocking 
in Windows using MSI's Command 
Center utility. MSI Command Center 
also includes a RAMdisk feature, so 
you can create a virtual storage drive 
from existing system memory. MSI 
claims that a RAMdisk virtual drive is 
up to 20 times faster than SSD storage. 
You can load complete game images 
and other favorites into the RAMdisk 
for scary-fast load times. 



Click BIOS 4 gives power users 
a number of memory-specific 
overclocking features, too. For 
example, MSI added a Memory Try 
It! feature; to use it, just enter a 
memory frequency and CAS latency, 
and Memory Try It! will optimize the 
remaining memory settings. You can 
also choose from a host of optimized 
memory presets for today's high-speed 
modules. And of course. Click BIOS 
4 also supports Intel XMP settings 
to let you quickly configure memory 
manufacturers' modules to their rated 
speeds. There's even a quick XMP 
button on the BIOS home screen to 
let you activate your modules' XMP 
settings with one click. 

A Good Watchdog 

The Z97 XPOWER AC is 
engineered with tools to safeguard 
it from hardware failures; and MSI 
groups these protections under its 
Guard-Pro technology. "With the 
introduction of Guard-Pro, MSI has 
created a suite of features that focus 
on functions," says Chang. "Guard-Pro 
was born from the idea of creating 
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Isolated audio circuitry helps to reduce interference that can lower sound quality. 



functions that help protect the 
motherboard from heat and short 
circuits, and help conserve power 
when needed." The combined features 
of Guard-Pro help prevent power 
discharges and mitigate environmental 
conditions that could ruin the 
motherboard. For example, all of the 
I/O ports on the motherboard are 
equipped with a dual-ESD circuit that 
prevents electrostatic damage when 
plugging and unplugging devices. 

The Z97 XPOWER AC is specially 
treated to reduce moisture absorption 
by 10%. MSI's ECO Center is 
a Windows utility that you can use 
to shut down unused chips on the 
motherboard. You can disable things 
like USB 3.0 ports, PCI-E xl6 slots, 
SATA ports, and the M.2 port, and 
MSI indicates that such measures can 
save up to 17% in power consumption. 

MSI also integrates overcurrent 
protection for the Z97 XPOWER AC's 
key components. If the motherboard 
detects a failure, it will shut down, 
prevent booting, and cut the power 
to other hardware on your PC. This 
way, connected components won't 



be damaged by surges or other 
power fluctuations. A red LED on 
the motherboard indicates when 
overcurrent protection is active. 

High Fidelity 

MSI has implemented its Audio 
Boost technology on all of the 
motherboards in its Z97 Series. Chang 
says, "Audio Boost is a set of features 
geared toward enhancing the audial 
gaming experience. It includes Nippon 
Chemi-con filtering capacitors, dual 
amps, an EMI-shielded audio codec, 
gold-plated connectors, and a studio- 
level integrated 600 ohm amplifier for 
mind-blowing sound." 

The 600 ohm headphone amplifier 
is designed for use with high-end 
headphones that can produce studio- 
grade sound. The Z97 XPOWER 
AC uses its dual amps to deliver that 
600 Ohm sound to both the front 
and rear analog audio outputs. High- 
quality audio capacitors help to further 
improve sound clarity and realism. 
"One of the main focuses of the Z97 
Series design was audio," says Chang. 
"Audio is a very important element in 



quality gaming, and MSI recognizes this 
more than anyone else." 

MSI also thought about how to 
provide the cleanest audio signal to 
your headsets and speakers. "Audio 
Boost is all sitting on a portion of the 
motherboard that is separated and 
shielded from the rest of the board, 
providing the cleanest audio signal," 
says Chang. 

Tlie Complete Package 

MSI uses a striking color scheme 
on the Z97 XPOWER AC. Chang 
says, "The yellow color scheme was 
inspired by the powerful looks of the 
hornet insect and the Hornet fighter 
plane. The look of speed, strength, and 
most importantly, power was what we 
were trying to emulate in the design 
of the XPOWER motherboards." The 
motherboard's looks certainly draw 
the eye, and MSI follows through 
on the "power" aspect by including a 
wide variety of features ideally suited 
for performance enthusiasts and 
overclockers. It may make dominating 
benchmarks a little too easy, but we 
won't complain much. I 



4-way SLI & CrossFire 

The Z97 XPOWER AC is an E-ATX 
motherboard that comes with five 
PCI-E x1 6 slots, and MSI installs a 
PLX7847 chip to support 4-way SLI and 
CrossFire. The Z97 XPOWER AC'S second 
PCI-E slot is directly connected to the 
CPU and bypasses the PLX chip, which 
may add some latency, to optimize 
performance with one GPU. When used 
with four CPUs, the graphics cards will 
all run at x8 speeds, while three-card 
configurations will run at x16/x8/x8 
speeds. Two CPUs will both run at the 
full x16 speed. A CeaseFire switch is 
provided to let you turn off graphics 
card without needing to physically 
remove it from the motherboard, a 
handy feature for LN2 overclockers. 
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Storage Cloning On The Cheap 



If you're like us, you probably keep 
copies of useful utilities around for those 
impromptu repairs and surprise trouble- 
shooting sessions. One of the most useful 
of those utilities is the storage cloning 
application, which lets you safely rescue 
data from a dying drive, easily upgrade to 
a new storage device, and quickly make 
backups of data you're unwilling to risk 
to a single storage volume. Recently, we 
found ourselves in dire need of a utility 
that would allow us to clone an existing 
Windows 8 installation onto another 
SSD. Sadly, our old standby didn't 
support Windows 8, and most of the 
options we found required some form of 
payment to access the cloning features. 

After a survey of the web, 
we found Munich, Germany- 
based Miray Software's 
HDClone, which is a disk- 
cloning application that's 
available in Free, Basic, 
Standard, Professional, and 
Enterprise editions. Read 
on to find out just how far 
the free edition of HDClone 
4.3 (the latest edition as we 
went to press) will take us 
in our quick (and cheap) 
attempt to clone a Win- 
dows 8 boot partition to a 
new SSD. 



The Price Of Free 

Whether you plan to 
use the free edition like we 
did or fork out for a more 
feature-complete version, 
Miray Software encourages 
any potential user to try 
out the Free Edition first, 
to make sure the software 
will work with your setup. 
This version of HDClone is 



designed to simply 
copy everything from 
one disk to another, 
which works well 
for upgrading your 
SSD or hard drive or 
creating a file back- 
up. It is, however, 
missing quite a few 
features supported 
in the Standard 
and Professional 
versions, such as 
support for a wider 
range of hardware, a 
verification step, the 
ability to select and 



a 



Miray HDClone Setup 



Choose Install Location 

Choose the folder in which to install Miray HDClone. 



Setup will install Miray HDClone in the following folder. To install in a different folder, dick 
Browse and select another folder. Click Next to continue. 



Destination Folder 



Browse.. 



Space required: 29.0MB 
Space available: 479.3GB 



Installing HDClone is quick and painless, and there's no sneaky crapware 
to opt out of here. 



HDClone Free Edition 





The Free Edition offers basic copying functionality. 

Faster copying and more features are offered by 

- Basic Edition 

- Standard Edition 

- Professional Edition 

- Enterprise Edition (4x, 8x, 16x) 

More information is to be found in the online help or at 'http;//www. hdclone.com'. 




The Free Edition is slow, and the software will remind you repeatedly of the benefits of upgrading. 
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There are a lot of options available in HDCIone ... as long as you don't mind paying for them. 



HDCIone Free Edition 




You can let the software adjust partitions automatically to proceed. 



clone a single partition, add 
password protection and 
encryption to your images, 
clone USB 3.0 and SCSI 
drives, use a command 
line interface, and enjoy 
faster cloning speeds. The 
Free Edition has a 30MBps 
maximum copy rate. 
Upgrade to the Basic and 
Standard Editions to raise 
the bandwidth caps to 50 
and 60MBps, respectively. 
The copy speed of the 
Professional and Enterprise 
Editions is limited only by 
your hardware. 

Download & Install 

To snag the latest version 
of HDCIone, visit Miray 
Software's HDCIone 
download page at www. 
miray-software.com/ 
HDCIone, click the Free 
tab beneath the utility's 
description, and then click 
the Download hyperlink. 
Select the language version 
you want and then click 
the Download button to 
proceed. The Windows 
version with an English 
manual was 16.8MB. Next, 
launch the installer from the 
download location; dismiss 
the User Account Control 
dialog if one appears; click 
the appropriate checkboxes 
to prevent the installer from 
placing shortcuts on the 
Start Menu, Desktop, and 
Quick Launch area; then 
click Next. Choose whether 
you want the application to 
be installed for all users of 
the computer using the radio 
button, click Next, click 
Browse to change the default 
install location if you want, 
click Next, and click Next 
again to create a default Start 
Menu folder and proceed 
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with the installation of 
the software. 

When complete, the 
installer will ask you to 
restart your computer. 
Instead, shut down the 
computer and take this 
opportunity to install the 
hard drive or SSD you want 
to use as the target device 
(assuming the source device 
is already installed). Our 
source device is a 120GB 
Crucial RealSSD C300 
SSD currently acting as our 
Windows 8 boot drive and 
our target drive will be a 
256GB OCZ Vertex 3 MAX 
lOPS SSD. 

Time To Clone 

upon restarting the PC 
and launching HDClone, 
you'll see a message 
informing you that your 
copy time is throttled in the 
Free Edition. Dismiss the 
message, click Clone in the 
main menu and click Next 
to proceed. Following a 
quick scan of your system, 
the utility will display all 
detected storage devices on 
the computer and let you 
select the one you'd like 
to designate as the Source 
device. Here, we clicked 
the C300, clicked Next 
to designate the Vertex 3 
as our Target device, and 
clicked Next again to see 
the options screen. This is 
really just an advertisement 
for the more feature-laden 
version of HDClone, as 
the Free Edition has Smart 
Copy, Defragmentation, 
and Verifying capabilities 
disabled. You'll need at least 
the Standard Edition to 
enjoy these benefits. Click 
Next to see the partition 
adjustment screen, but 



HDClone Free Edition 




For optimal compatibility HDClone can adjust some partition data automatically now. 
You can also choose manual adjustment or skip it completely. 
How do you like to perform the changes? 




You can also adjust partitions after the process is complete. 





A complete copy 


has been created. 




The copy has not been verified. 




The target medium has been adjusted automatically. 




Source 






1 Drive: 




#1 C300-CTFDDAC128MAG (122,101 MB) 1 


1 Target 






1 Drive: 




#2 0CZ-VERTEX3 MI (228,937 MB) 1 


1 Sectors copied: 




250,054,656 1 


1 Read errors: 




0 1 


1 Write errors: 




0 1 


Elapsed: 




01:07:42 1 


Data copied: 




122,097 MB 1 




Another copy | Quit HDClone 


Details 1 1 



When you're all done, you can see a report of any errors that may have occurred (hopefully there were none). 
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REGISTRY TIP OF THE MONTH: 



Show Desktop Wallpaper On The Start Screen 

If you've recently installed the Windows 8.1 update, then you've probably noticed the handful of 
Ul changes that Microsoft decided to implement. For instance, you can right-click the Taskbar in 
Desktop mode, click Properties, and then click the Navigation tab to see a bunch of new features, 
including the ability to use the same background for the Desktop and the Start screen. If more than 
one person uses the PC, however, others can change the setting at will. To manually make this the 
default setting, you'll need to dive into Windows 8.1 's Registry Editor and tweak the new strings 
associated with this setting. 

Editing the Registry isn't difficult, but making a mistake can render your system unbootable. That's 
why it's always a good idea to create a backup before editing the Registry, regardless of how minor 
the tweak seems. To do this, go to the Windows 8 Start screen and type regedit, and then press 
ENTER. This launches the Windows 8 Registry Editor. Click File, Export, and then choose a location for 
the backup, name the file, and then click Save. A Registry backup isn't a magic wand, so take care 
when making Registry changes and follow our instructions carefully. 

To make this Registry tweak, go to the Windows 8 Start screen and type regedit again. Press ENTER 
to launch the Registry Editor, click Yes when the User Account Control warning appears, and then 
navigate toHKEY_CURRENT_USER\Software\Microsoft\Windows\CurrentVersion\Explorer\Accent. 
Locate the DWORD value titled MotionAccentld_v1 .00. If you don't see the value, you can add it by 
right-clicking in the empty space and clicking New and then DWORD Value, double-clicking this and 
naming it MotionAccentld_v1 .00. Whether you had to create your own or the DWORD already 
existed, you now need to change the Value Data of the string to read OOOOOODA. The base should be 
hexadecimal; verify this and then click OK. Close the Registry editor and then restart your system to 
see the fruits of your labor. 



we left this setting at Automatic and 
clicked Continue. Click Start to take 
one last look at the settings; unless 
you notice any mistakes, click Start 
Copying to begin the operation. Just 
in case you missed the previous appeals 
to upgrade to a paid version, HDClone 
displays yet another message informing 
you that you'll get faster results if you 
upgrade to the Basic, Standard, or 
Professional Editions. 

We have to admit, it is tempting. 
The Free Edition will copy the 92GB 
of our source SSD to the target SSD in 
approximately 1 hour and 8 minutes. 
The Basic, Standard, and Professional 
Editions would have an estimated 
completion time of 41 minutes, 27 
minutes, and 7 minutes, respectively. 

The Adjust Target pop-up appears 
following the completion of the 
cloning, letting you leave things as 
they are or make adjustments to the 
partition data, either manually or 
using HDClone's automatic process. 
We chose the Automatic option by 
clicking the appropriate button. The 
Final Report screen displays the number 
of sectors, any read or write errors 
that occurred, and the elapsed time. 
Incidentally, the estimated timer to 
complete the clone operation was only 
off by about 20 seconds. You can click 
Quit HDClone when you're done, or 
click Another Copy to do it all again. 

Plug & Go 

The final step in any cloning process 
is to verify the state of the cloned data. 
If you used HDClone to copy your 
library of video and audio files, you 
can play them now to make sure they 
copied successfully. If, like us, you used 
the software to clone the boot drive, 
you'll need to shut down the PC, go into 
the BIOS, set the clone as the first boot 
device, and then restart. Our cloned 
drive booted right up without issue. 
Although it took more time than cloning 
utilities we've used in the past, HDClone 
is a fine alternative for those times when 
getting the job done cheaply is more 
important than doing it quickly. ■ 



Registry Editor 



File Edit View Favorites Help 



A-^ Explorer 

: i . Accent 
Advanced 

; , AppContract 

[:• I, AutoplayHandlers 
i i> i, BitBucket 

i ^ CabinetState 

i> CD Burning 

t> .^ cnx)pen 

t>"Ji ODSave 
\ t> ^ CLSID 
i t> ^ ComDlg32 
^ ControlPanel 

i> ^^ Discardable 

i ^ ExtractionWizard 
: i> FileExts 

; FolderTypes 



Name 

(Default) 
no: AccentColor 
HojlviotlonAccentL.. 

SortOption_Vl... 

StartColor 



Type 

REG_SZ 

REG_DWORD 

REG_DWORD 

REG_DWORD 

REG_DWORD 



Data 

(value not set) 
Oxff969484 (4288058500) 
OxOOOOOOda (218) 
0x00000000 (0) 
0xff403e30 (4282400304) 



Value name: 


jMotionAccentld.vl.OO | 


Value data: 


Base 


Idb 


1 Hexadecimal 




O Decimal 




1 OK I 1 Cancel 1 



I Computer\HKEY_CURRENT_USER\Softw3re\Microsoft\Windows\CurrentVersion\Exptorer\Accent 
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Inside The World Of Betas 



BITTORRENT SYNC BETA 



BitTorrent Sync lets you send files 
to and sync them with other 
computers (Windows, Mac, and 
Linux), as well as Android, iOS, and 
Windows Mobile devices. You're 
probably thinking, "I already have 
an online storage service to do that." 
BitTorrent Sync is different, because all 
of the files are stored locally, so there 
are no limitations on the amount of 
data you can share — other than the 
storage capacity on your computer, of 
course. BitTorrent says that Sync never 
stores your files on a server, so you can 
be sure that the data isn't being seen by 
prying eyes. The biggest caveat is that 
your devices must be left on to sync or 
share data. 

For each folder you share, the application 
generates a unique key that you can enter 
on other PCs (where BitTorrent Sync is 
installed) to share and sync files. There are 



My Sync Devices Transfers History Preferences 




+ Add folder D Connect mobile ©Info — 


Folder Size j 


Sync 0 B in 0 files 






Copy secret 
Connect mobile device 
Open SyncArchive 
Open folder info 
Remove Sync folder 







three types of keys the BitTorrent Sync Beta 
can generate: a full access key, a read-only 
key, and a one-time secret key that must 
be used within 24 hours. The secret keys 
are long strings of random characters that 
would be extremely difficult for anyone to 
guess. BitTorrent smartly uses QR codes 
for mobile devices, so you won't need to 
manually enter the long keys on a virtual 



BitTorrent Sync Beta 
Publisher and URL: 

BitTorrent; www.bittorrent. 

com/sync 

ETA: Unknown 

Why You Should Care: The 

BitTorrent Sync Beta offers remote 
access to files stored on a local 
PC. No need to upload your data 
into the cloud, nor will you have to 
pay for storage space. 



keyboard. You create the QR code by 
clicking the desktop application's Connect 
Mobile button. When you make changes 
to the shared folder on any of your devices, 
the new files will become available on every 
other connected device. If you need to load 
a previous file version, you can access a 
folder tided .SYNCARCHIVE that stores a 
collection of older file versions. ■ 



DROPBOX 2.9.41 RELEASE CANDIDATE 



AS you probably know, Dropbox's 
desktop client makes it easy to 
add files to your Dropbox account for 
sharing and remote access. It also provides 
convenient access to all the files that 
others have shared with you. Streaming 
sync is one of the key new features of the 
2.9.41 Release Candidate, and it speeds 
up the process of syncing large files by 
allowing Dropbox clients with sharing 
rights to begin downloading them in the 
background as they upload to Dropbox's 
servers. Other new features in 2.9.41 
include scrollable pop-ups in Windows' 
notification area and support for Danish, 
Dutch, Swedish, Thai, and Ukrainian. 

The Dropbox application is pretty basic. 
After signing in, you'll see the Dropbox icon 
in the notification area at the right end of 
the taskbar. Double-click the icon and the 
application will open a Windows Explorer 
window where you can see the files that 
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Dropbox has synced with your computer. 
Want to add a folder or files to your Dropbox 
account? Just copy the files into the Dropbox 
folder. Within the application's Preferences 
area, you can manually configure and edit 



Dropbox 2.9.41 Release 
Candidate 

Publisher and URL: Dropbox; 
forums.dropbox.com/topic. 
php?id=1 15995 
ETA: Unkown 

Why You Should Care: The 

2.9.41 Release Candidate 
includes streaming sync 
feature that speeds up the 
syncing for larger files. 



your Selective Sync settings 
so your PC will only sync 
the files you deem necessary. 
We also like that you'll be 
able to set limits for Dropbox's download and 
upload rates so you can save bandwidth for 
gaming, streaming video, and so on. Dropbox 
offers 2.9.41 Release Candidate for Windows, 
Mac, and Linux operating systems. ■ 
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Upgrades That'll Keep You Humming Along 

This month, we found upgrades for the system information utilities HWiNFO and CPU-Z that add support for 
Intel's Haswell-E processors. Firefox users will want to check out the latest version, as it features a redesigned 
interface. Our Driver Bay section features a new driver from Intel and a firmware update from Creative. 



SOFTWARE UPDATES 

HWiNFO 4.38 

HWiNFO is a system information 
application that also offers hardware 
monitoring and status-logging capabilities. 
In version 4.38, HWiNFO improves support 
for Intel's Haswell-E/EN/EP/EX processors, 
as well as the company's Broadwell and 
Skylake architectures. The 4.38 update 
improves HWiNFO's memory chops, as 
well, with enhanced DDR4 support and 
the addition of support for AMD Memory 
Profiles. The update also shows GPUs 
some love, with the addition of support for 
NVIDIA's GeForce GTX TITAN Z and a 
fix for an issue that prevented some AMD 
discrete GPUs from returning to an off state 
after waking for survey at startup. 

www.hwinfo.com 

CPUID CPU-Z 1.69.2 

CPU-Z is a popular utility for checking 
the voltage and frequency settings of a 
system's CPU and memory, as well as 
providing other configuration data. With 
the 1.69.2 update, CPU-Z adds preliminary 
support for DDR4 memory, as well as Intel 
XMP 2.0 profiles for the DDR4 standard. 
The update also lets CPU-Z detect Intel's 
Haswell-E processors and the X99 chipset. 
On the AMD side, you'll find new support 
for the A6-6420K, A4-6320, and A4-4020 
APUs. CPUID also improved AMD FCH 
(Fusion Controller Hubs) detection. 

wwwxpuidxom 

Catzilla1.2 

In case you're unfamiliar, this bench- 
mark application tests your PC while 
running an amusing animation sequence 
that depicts giant cat rampaging through 



a city. The 1.2 update can detect the latest 
NVIDIA GPUs, including NVIDIA's GTX 
Titan Black, GeForce GTX 750 and 750 
Ti, GeForce 860M, GeForce 850M, and 
GeForce 840M. Catzilla 1.2 also improves 
the reporting of the GPU bus when disabled 
by NVIDIA Optimus, as well as the 
recognition of CHiL CHL8319/CHL8266 
voltage regulators on the GPU. A few fixes 
are provided with Catzilla 1.2, including 
reporting of L1/L2 cache multipliers and a 
display issue with the latest NVIDIA drivers. 

wwwxatzillaxom 

Mozilla Firefox 29 

Firefox is updated on a fairly regular 
basis, but Firefox 29 is notable because it 
features a redesigned interface. In particular, 
the browser's tabs have been altered so that 
the current tab appears at the forefront, 
while subsequent tabs fade into the 
background. Mozilla also moved the Firefox 
menu to the right corner of the toolbar, 
so all of your browser controls are in one 
place. Version 29 adds a Customize tool 
where you can add or move any Firefox 
features, services, or add-ons to give you 
greater control over the look and feel. The 
new Firefox Sync service provides access 
to Awesome Bar browsing history, saved 
passwords, bookmarks, and open tabs 
among your PCs and Android devices. 

www.mozillaxom 

OpenELEC4.0 

OpenELEC (short for Open Embedded 
Linux Entertainment Center) is a Linux 
distribution that functions as a media 
center. Version 4.0 uses the popular XBMC 
13 interface and supports all of XBMC's 
PVR add-ons. OpenELEC 4.0 also updated 
its Linux kernel to 3.14 to provide a variety 



of bug fixes, as well as to update the core 
OS functions and drivers for use with 
modern HTPC hardware. Graphics support 
has been improved, too, thanks to Xorg- 
1.15 and Mesa-10.1 updates that support 
NVIDIA's 331.67 and Intel's 2.99.911 
GPU drivers. AMD GPUs get a VDPAU- 
based open-source driver for performance, 
feature, and stability improvements. 
OpenELEC 4.0 has already received two 
small updates (4.0.1 and 4.0.2) that provide 
new bug and security fixes. 

openelec.tv 

DRIVER BAY 

Intel15.33. 64.3574 beta driver 

If you use Adobe Premiere Pro CC or 
Adobe Photoshop CC with Intel's processor 
graphics, you'll want to download Intel's 
latest beta graphics driver. Specifically, the 
new driver fixes crash and failure issues that 
could occur with the Adobe software. The 
beta driver is available for both Intel's Iris and 
HD Graphics processor graphics. 

www.intelxom 

Creative Sound Blaster EVO Zx 
Firmware 140403 

Creative's new firmware for the Sound 
Blaster EVO Zx headset provides support 
for USB audio on the PS4. The firmware 
also delivers several enhancements for 
the headset. For example. Creative has 
improved microphone performance when 
using the USB connection, as well as 
Bluetooth connectivity with NFC pairing. 
If you use your EVO Zx for phone calls, 
you'll be glad to know that the 140403 
firmware repairs some audio issues that 
could occur during phone use. 

wwwxreativexom 
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NOW CPU CAN GO ANYWHERE YOUR iPAD GOES! 

You asked for it, and CPU listened. Each month, you can read the latest issue 
of CPU fronn cover to cover, exactly as it appears in print, for free on your 
iPad with iOS 5.0 or later using the iTunes Newsstand app. Browse back 
issues and select specific issues for download, read in offline mode, and 
enjoy CPU comfortably in portrait or landscape format. The CPU Newsstand 
app features full Retina display and AirPrint support. I C0MPUTERP0WERUSER.COM 
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Newspapers Prepare For The Future 



If you've visited a newspaper's website 
recently, you might have been greeted 
by a pop-up telling you how many 
free articles you have remaining. The 
system is called a metered paywall, 
and it's helping to boost digital 
subscriptions within the newspaper 
industry. "We estimate that there are 
now 500 out of 1,400 daily newspapers 
that have implemented or plan to 
implement paywalls," says Mark 
Jurkowitz, associate director of the Pew 
Research Center's Journalism Project. 
"There's no reason to think that the 
number won't continue to grow." 

Data from News & Tech backs 
up those stats, revealing that 450 
U.S. newspapers have set up digital 
subscriber plans or paywalls. As 
newspapers and other publications 
continue to evolve in the digital age, 
we'll examine what you can expect 
from paywalls in the future. 

The Reason For The Paywall 

According to the Newspaper Associ- 
ation of America, newspaper revenue 
from advertising has fallen every year 
from 2005 to 2013. In 2005, the 
newspaper industry pulled in a total 
advertising revenue of nearly $50 
billion. By the end of 2013, total ad 
revenue had fallen below $21 billion. 
One of the biggest reasons for this 
steep decline is that digital advertising 
isn't gaining traction. In 2005, revenue 
from online advertising was a little 
over $2 billion, but by 2013, online 
ads accounted for only $3.4 billion. 
The sluggish growth clearly hasn't 
been enough to make up for print 
advertising's flagging revenue. 

Tough competition from cheaper 
online rivals, such as Google and 
Facebook, has compounded the 
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After leaving Alabama early, linebacker Adrian Hubbard 
went undrafted before signing with the Packers / Getty 
Images 
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The auxiliary wing of the Green Bay P; 
locker room wasn't exactly where Adri 
Hubbard thought his NFL career would 

But then again, it's not about where yo 



"It's about where you finish," said Hubt 
completing the phrase midstream. 

Four months ago, the 6-foot-6, 257-po 
outside linebacker decided to forgo hi! 
year at Alabama to enter the 2014 NF 
Hubbard was told by the advisory com 
he could go anywhere between the se 
and fourth round. 

Instead, he was one of 38 underclassr 
not be selected. 

GALLERY: Packers rookie camp 



>bard still says he doesn't have any regrets. He'd won two 
onal titles at Alabama and graduated in December with hi: 
iree in business finance. In his mind, the logical next step v 
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As he leamed, few punches are pulled during the draft proce: 



In the lower left corner, you can see an example of a metered paywall pop-up. 



problem; newspapers are finding that 
it's tougher to stack digital dimes than 
analog dollars. As of 2012, newspapers 
lost 15 print ad dollars for every digital 
ad dollar gained, according to the Pew 
Research Center's Journalism Project. 

"As the digital advertising situation 
has gotten grimmer — and the hope 
for print advertising has not shown 
up — the newspaper industry at large 



has made the determination that 
they'll have to find additional revenue 
streams," says Jurkowitz. 

The traditional revenue model 
for newspapers was 80% advertising 
and 20% subscriptions. With such a 
large percentage of revenue expected 
to come from advertising, newspapers 
couldn't continue to use the old 
model. Digital subscriptions enforced 
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e know the number ef newspapers using metered 
approaches will continue te increase^ first and fioremost 
because not a single publication using the metered model 
on our platform has reported losing digital advertising 
revenue as a result ofi implementing a meter 

-Matt Skibinski, Press+ vice president of affiliate relations 



via paywalls are currently the most 
common way to boost subscription 
revenue. "We're already seeing that 
80/20 model change to a 50/50 
model," says Jurkowitz. 

The New York Times started using a 
metered paywall system in March 2011. 
The strategy seems to be helping. The 
paper reported that its first-quarter 
2014 circulation revenue was $209,723, 
surpassing an advertising revenue of 
$158,727. 

Paywalls and digital subscriptions 
are far from being the dominant 
source of income, however. Around 



2/3 of newspapers have yet to move to 
a subscription-driven model, and in 
2013, 69% of total newspaper revenue 
was still generated from advertising. 
Only 24% came from readers. 

"There has to be a lot of experi- 
mentation and a willingness to consider 
a new pie, where the revenue consists of 
small slices of various sizes," Jurkowitz 
says. "Potentially, online paywalls are a 
significant revenue stream." 

It's likely that you'll see more papers 
utilize a metered approach in the future. 
Some have turned to third-party online 
subscription service providers, such 
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When you've reach the metered limit, you'll see a prompt to sign up for a digital subscription. 



Press+. Matt Skibinski, vice president 
of affiliate relations at Press+, says, "We 
know the number of newspapers using 
metered approaches will continue to 
increase, first and foremost because not 
a single publication using the metered 
model on our platform has reported 
losing digital advertising revenue as a 
result of implementing a meter. 

"We have hundreds of more 
launches planned this year within the 
United States, as well as increasing 
interest in . . . Europe, South America, 
and other parts of the world." 

As newspapers have adopted 
digital subscriptions in recent years, 
circulation revenue has gone up. The 
NAA found that circulation revenue 
for U.S. newspapers increased the last 
two years, and in 2013, circulation 
revenue grew 3.7% to $10.87 billion. 

Hard vs. Metered 

Many of the initial paywalls 
required payment before readers could 
access any newspaper content. "Hard 
paywalls drive away casual readers and 
keep new, younger readers from ever 
trying out the brand," says Skibinski. 
"They tend to lead to a high decline 
in traffic and near disappearance of 
advertising revenue." For example. The 
Times, a London-based newspaper, lost 
almost 90% of its online readership 
in 2010 when it made a subscription 
mandatory to read its content. 

Another London paper, the Financial 
Times, pioneered the metered paywall 
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system in 2007. The approach offers 
a compromise for readers but still 
delivers revenue-generating results for 
newspapers. Loyal customers will often 



sign up for the digital subscription, 
and the newspaper can still drive large 
numbers of readers to the website. The 
free views can help to gain subscribers, 
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Judge Allows 
Force-Feeding 
of a Detainee at 
Guantdnamo 

B\- CH\RLIE S-W^^CE 56 minutes ago 
A federal judge said she could 
not let a long-term hunger 
striker die, but she also 
criticized the Obama 
administration for refusing to 
compromise over practices 
that she said inflicted "agony." 

" 127 Comments 
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Ahmed Mujstafa I>i>'ab 

In Riven Chinese 
City, Nervous Talk of 
Terror and Unity 



A day after 
terror attacks in | 
the city of 
Urumqi left 

more than 30 people dead, 
members of the ethnic Han 
and Uighur groups said they 

'ouldn't let the bloodshed 
di\-ide them. 




The Lindy Hop Is Back, With Sweden's Help 

By .1\MES B.\RROX 56 minutes ago 

More than 2,000 dancers from 47 countries were expected at a 
five-day festival in New York Cit>- to celebrate a dance ^vhose 
re\ival has been linked to the passion of the Swedes. 



Sterling Reportedly Agrees to Let Wife Sell Clippers 

B>- SCOn^ CACCIOLA 3:27 PM ET 

Rochelle Sterling would negotiate a sale of the N.B.A. team, a 
surprising t^vist in a monthlong storv'. 



Once Rising Star, Dolan Faces a New Reality 

By Sa«ON OTTERJLAN 1 : 1 1 PM ET 
Timothy M. Dolan, the archbishop of Ne^v York 
and once the go-to American cardinal \vithin the 
Vatican, is na\-igating changes in the church after 
the election of Pope Francis. 
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The New York Times was at the forefront of the metered paywall and now garners more revenue 
from circulation than it does from advertising. 
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Impatience 
With Abe 
Goveriiinent 

In an exclusive interview, the 
Bank of Japan chief said he 
doesn't expect the yen to rise 
further, but expressed 
impatience with the 
government's pace in cutting 
red tape and encouraging 
business 

investment. 49 mm ago 

■ Decoding BOJ Chief 

■ Kuroda Talking More Like His 
Predecessor 

Kerr>^ to Appear 
Before House 
Benghazi Panel 

Secretary of State John Kerry 
has agreed to appear before a 
House panel investigating the 
2012 attacks in Benghazi, 
Libya. 2 is pm 
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Tlie Shawshank Residuals 

Twenty years after an unremarkable opening, "The Shawshank 
Redemption" still holds a powerful grip on viewers. How one of 
Hollywood's great second acts keeps making money. 



Boli^-ia's New Soccer Star: Its President 

President Evo Morales signed on to appear briefly 
in a handful of matches starting in August for 
Sport Boys soccer club in Bolivia's eastern 
lowlands. i 42 pm 
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777^ Wall Street Journal \s one of many big-name papers that uses a metered paywall. 



and the increase in readership can help 
to persuade advertisers to purchase 
digital ads. "The metered paywall has 
become state of the art for the news 
industry," says Jurkowitz. 

There are benefits for readers with 
the metered system, too. "With an 
advertising-only model, what matters 
is the total size of the audience — 
page views," says Skibinski, "so the 
business side of the organization may 
prefer more sensational content — 
for example, a celebrity gossip 
story — while the editorial side may 
prefer content that attracts fewer but 
more engaged readers, such as an 
investigative series. With a meter, the 
key business goal becomes the same 
as the key journalistic goal, creating 
highly engaging, unique content that 
core readers will value." 

Newspapers are still experimenting 
with the metered paywall structure. 
The New York Times initially allowed 
access to 20 articles a month but 
lowered it to 10 articles in 2012. The 
Washington Post allows you to read 
up to 20 articles a month, while the 
Denver Post lets you read up to 25 
articles a month (and 99 articles on 
mobile devices). 

There are also ways around some 
paywalls. For instance, any Washington 
Post article that you reach through a 
web search or social media site, such 
as Twitter or Facebook, doesn't count 
toward your monthly limit. Those 
who subscribe to The Washington Post's 
newsletter and come to the article 
through the newsletter email also 
won't have those views count on their 
meter. Many newspapers use this type 
of porous paywall format because it's 
another way to gain new subscribers 
and develop interest in content. 

"Yes, if consumers wanted to keep 
accessing the news this way, they 
could get a lot of free content," says 
Jurkowitz, "but that's OK, because 
it's more important that you become 
familiar with the product. Newspapers 
don't want to be seen as dogmatic, and 
the free access from social networks 
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The New York Times shared a link. 
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These swing dance enthusiasts came from all over the world 
to dance the Lindy hop. Watch: http://nyti.ms/lgpMcdB 
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Lindy Hop Is Back, Thanks, in Part, to Sweden 

nytimes.com 



Ttiis week, hundreds of Lindy hop enthusiasts have descended on New 
York City to celebrate the man who was one of its early creators. 



The New York Times shared a link. 



"Godard forever!" Manohia Dargis shares highlights from the 
Cannes Rim Festival. 
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Godard's 'Goodbye to Language' Enlivens Cannes 

www.nytimes.com 



Jean-Luc Godard, 83, sent a letter to the Cannes festival as his new film, 
"Goodbye to Language," was met by cheering audiences. 
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Like • Reply • 33 minutes ago 
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Reaching an article through social networking is one way around some paywalls. 



helps them to generate goodwill among 
consumers." 

Some newspapers also use a "first 
click free" format, where Google 
News results allow for one article 
to be viewed before the website will 
prompt readers to subscribe. Most 
newspapers allow unlimited redirects 
from social media sites, which are one 
of the biggest tools for newspapers to 
generate interest. 

Significant current events can bring 
down paywalls in a limited fashion, 
as well. For example, both The New 
York Times and The Wall Street Journal 
allowed readers unlimited access to 
their coverage of Hurricane Sandy 
and the 2012 Presidential election. 
Going forward, expect publishers 
to continue to tweak the metered 
approach in search of a perfect paywall 
implementation. 

Tiered Paywalls 

Gated access isn't always offered 
in a single metered option. Recently, 
The Telegraph, a British newspaper. 



offered two packages for access to its 
web content. A Web Pack gives readers 
unlimited access to online content on 
a PC, as well as via smartphone apps 



for iOS and Android. The Digital Pack 
adds tablet access for Android, iOS, 
Kindle Fire, and Windows devices, as 
well as a subscriber rewards card. 

The top tier of a subscription may 
also be used to offer readers extras that 
they might not get from a competing 
local paper. Jurkowitz says, "Subscribers 
might have the right to comment on 
the website, free access to archived 
material, or discounts from local 
merchants. One newspaper even set 
up free events for digital subscribers. 
Others have taken them to a museum 
or a play. It's one way to build a deeper 
relationship with readers." 

Conversely, entry-level or in- 
expensive digital subscription plans 
might be a good alternative for those 
interested in specific types of content. 
For example. The New York Times 
recently announced NYT Now, which 
is a basic subscription service that 
delivers the newspaper's top stories to 
your PC and mobile devices. It doesn't 
provide you with access to all articles 
(instead, about 40 top stories per day), 
but you can try the service at no cost 
for a month. After the trial period, a 
subscription costs $2 per month. 
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Goldilocks weather to 
grace holiday weekend 

(05-23) 09:07 PDT SAN 
FRANCISCO -- Bay Area 
residents will be treated 
to a typical summer 
weather pattern over the 
long Memorial Day weekend, with a gradual warming 
trend that Is expected to peak Sunday, forecasters 
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The San Francisco Chronicle set up a paywall in 2013, but took it down months later. 
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SociaJ networks are now ke\ 
drivers, too, ^e Pew Researoh 
Center's JournaJism Project 
found that haJf of Faoedook 
and Twitter users rely on 
these sooiaJ networks to get 
their news, 



Newspapers may also offer lower- 
priced subscription options for select 
sections of the paper, such as the sports 
page. "Some publishers, in limited 
cases, have partial-access subscriptions 
of this kind, typically to some niche 
sector of their content that appeals to a 
very specific audience and can be sold 
at a higher price," says Skibinski. 

Mobile & Social Impact 

People are reading online news 
in different ways than they did in the 
past. Perhaps unsurprisingly, many 
website views are coming from mobile 
devices. A 2013 NAA report found 
an 11% increase in the number of 
unique visitors for U.S. newspaper digital 
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Press+ is a service tiiat helps newspapers create metered limits. It's designed to help newspapers with a wide range of circulation numbers. 
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content from June 2013 to September 
2013; of those unique visitors, there was 
a 22% increase in readers who only use 
smartphones or tablets to view content. 
There was also a 28% increase for unique 
visitors who read news on both desktop 
PCs and mobile devices. 

Social networks are now key drivers, 
too. The Pew Research Center's 
Journalism Project found that half of 
Facebook and Twitter users rely on these 
social networks to get their news. That 
said, the study found that only 34% of 
''Facebook Gazette' readers "Like" a news 
organization or individual journalist, 78% 
came across their online news while using 
Facebook for other reasons. Still, having 
readers posting and tweeting links to 
content is nonetheless a good way to find 
new subscribers. 

A Paywall For Every Paper? 

We've discussed the successes The New 
York Times and other large newspapers 
have had with metered paywalls, but what 
about smaller, local papers? Experts believe 
that metered paywalls will scale well for 
newspapers with small readerships. 

"Many of our affiliates are newspapers 
in smaller markets, blogs, business-to- 
business publications, and other types of 
unique brands," says Skibinski. "What 
we know from their experiences is 



Newspapers & 
Big Data 

When a digital subscriber signs in to 
read an article, newspapers can track 
when and what she reads the most. 
Some newspapers might combine that 
information with big data analytics to 
provide daily news updates, loyalty 
rewards, and other content based on 
reading habits. The system is similar to 
what you see with online retailers, where 
you might receive deals and new product 
updates based on items that you've 
previously purchased or looked at on a 
given website. 
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Denver pipes will 
allow Colorado 
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flow 
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Yemen: al-Qaida 
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the south 
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GET COOL FAST with a York Energy Efficient Cooling System! 



Troy Tulowitzki responds to cheating accusations 
with Ace of Base 

Colorado Rockies fans know Troy Tulowitzki's genius with walk-up song 
choices. Past years have included hilarious tracks like Miley C3TUS and Justin 
Bieber. 



One dead, four injured in I- 70 crash in Summit 
County 

An SL^^ pulling a trailer on Interstate 70 in the mountains crashed Friday, 
killing a passenger and injuring others in the vehicle. 
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7776 Denver Post uses a metered approach that lets you read up to 25 articles per month. 



that any publication that has engaging 
content and an audience that values their 
brand can be successful at selling digital 
subscriptions." 

Publications and newspapers with 
niche content are also a good fit for 
metered approaches. "You could 
argue that The Wall Street Journal is 
a niche," says Jurkowitz, "and digital 
subscriptions have been a way of life 
with The Wall Street Journal for a long 
time. There's an argument that the 
content that you could make people 
pay for the most would be that which 
you had alone. Local newspapers 
often cover news that you wouldn't 
see anywhere else, such as high school 
sports and area politics. If you're 
providing information that's scarce, it 
has real value." 

A Shifting Relationsliip 

It's become clear that print and 
digital advertising won't return to 
previous levels. To survive, newspapers 
are trying to create a workable business 
model in the digital age. In this regard, 
the move to digital subscriptions is a 
huge step for the news industry. 



"If you want people to start paying 
for online content, you need a critical 
mass of news organizations that are 
making people do so," says Jurkowitz. 
"Thus, the idea of paying for news 
content becomes ingrained in the 
population. Let's face it, for a number 
of people, that's a totally new idea." 

Skibinski agrees. "Whether it's two 
or 20 years from now, many newspapers 
are eventually going to be reducing the 
amount and frequency of their printed 
product. Digital subscriptions help set 
up publishers to continue to survive 
as the transition from print to digital 
readership continues and accelerates." 

In the coming years, newspapers 
will continue to experiment with 
paywalls, as well as other types of 
revenue generation, to make ends meet. 
The metered approach seems to work 
best right now, and it's likely to start 
showing up at more and more digital 
news destinations. Until someone 
comes up with a better plan to generate 
revenue, readers will foot an increasing 
portion of the bill. It will be up to news 
organizations to produce content that 
makes that bill worth paying. ■ 
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Supermicro On The 07Z97-OOE 



Q: Supermicro recently launched its 
C7Z97-OCE motherboard with 
Intel's Z97 Express chipset and support 
for 4th Generation Core processors. 
As with your previous enthusiast 
motherboard, the C7Z87-OCE, this is 
sort of a departure from the servers that 
are Supermicro's bread and butter. What 
were your goals for this motherboard, 
and what about the Z97 Express platform 
convinced Supermicro to support it? 

A I Our goal is to let consumers enjoy 
■ the best performance as well as 
stability and reliability from a server- 
grade quality motherboard. Supermicro is 
committed to the overclocking and gaming 
market segments and will continue to 
support them and provide more amazing 
products for consumers and commercial 
customers alike who are looking for reliable 
products and ultimate performance. 

Q: Did you learn anything with the 
launch of your Z87 board that helped 
with design and implementation of 
features this time around? 

A I We did learn that users want products 
■ that are easy and fun to use as well as 
reliable, solid performers. As a result, we have 
made some improvements to our motherboards 
to make them more user-friendly: We gave 
the C7Z97-OCE a GUI BIOS, one-touch 
overclocking buttons, and an overclocking 
front panel that connects all the special 
function buttons on the motherboard to the 
5.25-inch bay on the chassis. 

Q: We noticed that you added some 
visual flair this time around with the 
chipset and VRM heatsinks — they look 



great! Was this a result of user feedback 
from the Z87 board or just part of your 
internal evolution process, and can you 
talk about designing them? 

A I We did get feedback that although 
■ the C7Z87-OCE provided great 
performance and was a reliable product, 
some users would have liked the board to be 
a little more colorful. We listened and made a 
few changes/additions to the C7Z97-OCE as 
a result. 

Q: How did Supermicro decide to add 
an M.2 port on the C7Z97-OCE, 
and how do you think your customers 
will use it? 

A I In the server market, there were 
■ already designs for faster and 
more reliable storage. We adopted M.2 
on our desktop motherboards because 
it improves storage performance for a 
very minimal extra cost. We believe that 
customers will love how this feature 
can speed up Windows boot-up times, 
Internet browsing, or data access, 
whether they use it to connect a boot 
drive or just for caching purposes. 

r\ : Your Z97 board also includes an 
- intrusion detection header; is 
intrusion detection a feature that our 
readers with gaming systems and tower 
cases can use, and if so, can you talk 
about how to implement it? 

A, The header comes with a cable 
■ that runs between the chassis 
and the side panel or cover. When 
someone opens the panel, this triggers 
the header's intrusion sensor, which 



will log an event in the included 
SuperDoctor 5 software. The intru- 
sion indicator can be cleared in the 
software once the chassis cover 
is closed. 

: Can you talk a little bit about 
the C7Z97-OCE's overclocking 
support? What kinds of memory 
speeds are supported, and what sort of 
features does the board have to facilitate 
overclocking? 

A .Among the many different 
■ brands of memory modules we 
have tested, we have been able to run 
memory overclocking speeds from 
l,866MHz, 2,400MHz, 2,600MHz, 
2, 800MHz, 3,000MHz, and all the 
way up to 3,300MHz. In order to 
successfully overclock the memory, you 
need to have quality memory modules, an 
overclockable CPU, and some experience. 
(We have provided helpful information 
in the motherboard's manual on how to 
go about this.) In addition to traditional 
BIOS-based overclocking, Supermicro 
offers one-touch memory overclock 
buttons on the motherboard to give users 
a faster overclocking experience with 
three easy modes: Automatic, Manual, 
and XMPl. 

: What kind of RAID support does 
your BIOS provide? 

A. The C7Z97-OCE supports RAID 
■ 0, 1,5, and 10. 

: A moment ago, you mentioned 
Supermicro's SuperDoctor 5 soft- 
ware. Can you tell us what this software 
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does and what kinds of information it 
provides? 

A I SuperDoctor 5 is a web-based utility 
■ that adds new functionality and 
features to our popular SuperDoctor III 
program. SD5 provides detailed information 
on Windows' performance and a system's 
hardware health, as well as remote console 
redirection, power cycle management, 
user account management, and group 
management and reports. These new features 
were added to SD5 to further enhance the 
capabilities of remote management. 

Q: As we mentioned earlier, Super- 
micro has primarily been known in 



the past for its servers; did your company^s 
expertise with enterprise-grade hardware 
influence the design and construction of 
the C7Z97-OCE, and if so, how? 

A I From our design methodology 
■ to component selection and 
our validation process, all the server 
motherboard experiences that we've 
accumulated in the last two decades 
played a very important role. This 
approach resulted in a desktop 
motherboard with server-grade quality 
and 24/7 durability. 

^ : Thanks for your time today. Is there 
^ anything about the C7Z07-OCE 



that you'd like our readers to know 
that we haven't covered? 

A I Supermicro is devoted to making 
■ the highest-quality, highest- 
performance motherboards in the 
world, not only for our commercial 
server and workstation customers, 
but also for consumer desktop PC 
customers — especially overclockers 
and gaming enthusiasts. There are also 
overclocking desktop motherboards 
with OOB (out of band) features 
coming up soon for customers 
looking for ultimate performance with 
24/7 reliability. ■ 
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he Bitcoin Economy 



Accepting & Spending Bitcoins 




Last month we took a hard look at 
cryptocurrency's impact on the 
computing industry, particularly with 
regard to the unusual supply-and- 
demand pressures that drove pricing of 
AMD's graphics cards to the moon. As 
we noted in the article, custom ASICs 
have largely squashed the viability of 
using off-the-shelf PC components 
to haul in stacks of bitcoins, and 
shortly after we went to press, 
the astronomical prices effectively 



normalized. We're finally back to a 
place where the graphics cards of Teams 
Green and Red can go head-to-head 
based on merits of each one's ability to 
push pixels in your favorite games. 

Despite the flagging enthusiasm 
behind CPU-powered mining, 
however, bitcoin as an alternative to 
traditional fiat currency isn't losing 
momentum whatsoever. If you're 
interested in wading into the bitcoin 
economy, whether to exchange goods 



and services with other individuals, 
enable your business to tap into a new 
revenue stream, or just to diversify 
your investment portfolio, then you've 
come to the right place. In this article 
we'll cover the basics of how to obtain 
them, accept bitcoins as payment, and 
use them to pay for things. We also 
spoke to a handful of experts to get 
their advice, insights, and predictions 
about how bitcoins fortunes will fare 
in the future. 
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Get Bitcoins 

One of the best ways to start using 
bitcoins is to simply buy some. To 
do this, find an exchange you trust 
(research it like you would with any 
financial institution you plan to do 
business with) and start an account. 
One popular option is Coinbase, a 
firm founded in 2012 that currently 
boasts 1.3 million consumer wallets, 
32,000 merchants, and the ability 
to quickly and conveniently let you 
debit your bank account to purchase 
bitcoins. Coinbase also lets you sell 
back your bitcoins whenever you 
want, and Microsoft's search engine, 
Bing, uses Coinbase as its reference for 
bitcoins current exchange rate. 

To get started, visit https://coinbase. 
com/signup , enter your email address, 
choose a password, and then click 
Create An Account. Use the resulting 
email to verify your account and 
then log in. Go to your account page 
and click the Payment Methods tab, 
then click Add A Bank Account and 
follow the instructions to complete 
the process. The next thing you should 



do is click the Verify Your Phone link 
from your account page, which lets 
you enable two-factor authorization. 
Once your bank account has been 
verified, click the Buy/Sell hyperlink 
on the left side of the page, input the 
number (or a fraction) of bitcoin(s) 
you wish to purchase and click the 
button at the bottom of the page to 
complete your transaction. 

Bitcoins For Your Business 

According to Alyson Margaret, 
outreach and communications manager 
at Blockchain.info, a popular bitcoin 
wallet service, before you jump in 
head-first, take the time to research 
what you're getting into. "Read Satoshi 
Nakamoto's original white paper, 
spend some time reading in the bitcoin 
section on Reddit (/r/Bitcoin/), pay 
attention to what other businesses are 
saying about accepting bitcoin, check 
out a few bitcoin conferences to learn 
more about the ecosystem. Know 
your options first before diving in." 
In many instances, accepting bitcoins 
opens you up to a whole new customer 



base eager to spend money, but with 
few places at which to spend it. You 
can use the new form of payment as 
a way to get your name out there and 
even get a leg up on your competition. 
Accepting bitcoin may not be 
worthwhile for every organization, but 
if your products and services appeal to 
those who're most excited about the 
cryptocurrency, your efforts could pay 
off big. Margaret elaborates, "When 
us bitcoin enthusiasts come across a 
business we'd like to spend our bitcoins 
at, it is common for us to reach out 
to them and explain the benefits, and 
offer to purchase a large quantity of 
their product, if they are willing to 
accept bitcoin." 

For merchants seeking to begin 
accepting the cryptocurrency, Coinbase 
offers a number of ways to begin doing 
so, but having a web presence is one 
of the easiest ways to get started. 
"Bitcoin is rapidly growing in the 
direction where virtually any goods 
and services can be purchased with it," 
Margaret says. She acknowledges that 
before bitcoin gains wider acceptance. 
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Hash Rate 

Source: blockchain.info 
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The bitcoin mining hash rate has sl<yrocketed over the past several months. 



online businesses will have an easier 
time of accepting payments than brick- 
and-mortar establishments. Via your 
website, Coinbase and other exchange 
services will let you use HTML to add 
a bitcoin payment button, page, or 
iframe to your website. If you have a 
simple ecommerce presence, you can 
quickly install a plug-in to get the 
job done. 

But brick-and-mortars, and even 
the self-employed, can still cash in, 
Margaret says, "With bitcoin accepting 
mobile apps such as Blockchain 
Merchant or BitPay's merchant 
services, it becomes much more 
practical and easy to accept bitcoins 
whatever your product or service 
may be." Coinbase also has an app 



for that; the Coinbase Merchant App 
(Android-only as we went to press) 
lets vendors and merchants collect 
bitcoin payments via a smartphone. 
If you're more of a pen-and-paper 
kind of merchant, you can create 
and send off email invoices using 
the site's Invoice Generator. If you 
or someone at your organization 



has a background in programming, 
Coinbase lets you implement its REST 
(representational state transfer) API to 
build bitcoin payments into your own 
applications. For more information on 
this last option, visit Coinbase. com's 
Developer Platform section, which 
offers a handful of links that're sure 
to help, including pages that give you 
more details about authentication, 
permissions, client libraries, and the 
documentation for each API function 
available to your organization. 

Margaret says businesses that already 
use Shopify or Square's online merchant 
shopping cart solutions already 
support the addition of a bitcoin 
payment option to the shopping 
cart. BitPay is another such service 
that lets you accept bitcoins at your 
online portal. 

For more fixed point-of-sale ex- 
changes, there are several payment 
and exchange terminals that you can 
use. Coinkite, for instance, uses QR 
Codes to let you accept bitcoins from 
any wallet, debit cards from Coinkite 
users, and tips. It also lets you perform 
detailed book keeping, keep track of 
unpaid bills, add markups, and print 
double receipts upon request. 

In some ways, the decision to 
accept bitcoin can be even easier than 
that of accepting credit and debit 
cards. Although customers using 
it as payment may be few and far 
between, the merchant fees for bitcoin 
transactions are significantly less than 
those of other forms of payment. 
There are also no chargebacks (refunds 
charged when a purchase is disputed), 
and merchants get paid immediately. 
Well, very quickly at least, but we'll get 



you are worried about the 
exohange rate, you should 

oash them right out," -Susan Athey 
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'Those of us who make our 
income in bitooin are excited 
to spend it, regardless of the 

exohange rate,' -Alyson Margaret 



to the transaction verification process a 
little later. 

The Exchange Rate Roller Coaster 

When you buy things with a fiat 
currency, such as the U.S. dollar, you're 
probably not checking to see what the 
exchange rate is the moment you click 
the Buy button or hand your bills to 
a cashier. Bitcoin, on the other hand, 
does not enjoy the same price stability 
that the dollar does. In the month 
leading up to press time, we witnessed 
bitcoin exchange rates climb 37.2%, 
from about $430 in late April to over 
$590 in late May. For investors, this can 
be a thrilling prospect, but there is risk. 



For those who earn and spend 
bitcoin for everyday purchases, however, 
the exchange rate is less important. 
Susan Athey, an economics professor at 
Stanford, sat in on a bitcoin discussion at 
TechCrunch Disrupt NY in early May and 
downplayed the role that the exchange rate 
plays for most bitcoin users. "It's fun to 
watch the price move around, but if I want 
to send funds [to you] in Japan, I only 
care about the bitcoin exchange rate for 
about 10 minutes." She adds, "The level 
of the exchange rate is really irrelevant for 
[Bitcoin's] use as a transaction medium." 
Blockchain employees, including Margaret, 
are actually paid in bitcoin and she 
echoes Athey's comments, saying "Those 
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of US who make our income in bitcoin 
are excited to spend it, regardless of the 
exchange rate." 

But not every consumer has a source 
of income that's strictly bitcoins and not 
all businesses feel comfortable knowing 
that the funds accepted for their goods 
or services can quickly and dramatically 
fluctuate in value. For these folks, there's 
a quick and easy solution. If you don't 
like the ride, get off, or as Athey puts it, 
"If you are worried about the exchange 
rate, you should cash them right 
out." And cashing out can be as easy 
as obtaining bitcoin in the first place. 
Kevin Humphrey, founder and CEO 
of ParadoxBTC states the options like 
this, "They must decide if they want to 
keep the bitcoin they receive and take 
the risk of it declining short term, 
or use a payment processing system to 
immediately change the bitcoins to their 
sovereign currency." Margaret adds, "For 
those concerned about price volatility, 
businesses can opt to use a service that 
locks in purchases at a mutually agreed 
upon price, between seller and buyer, 
before the buyer makes a purchase. 
Merchant processors also allow their 
merchants to cash out their 
bitcoin for fiat, immediately 
after a sale is made. This 
removes any risk of loss from 
the seller." 

Like many investments that 
fluctuate, you can actually 
soften the blow during the 
times when the values decline 
by setting up a continuous 
stream of bitcoin coming in. 
This way, when the values rise 
again, you have more coins on 
hand that are appreciating. 



Backup 

Backing up your wallet is an important step which is easy to forget. 
Blockchain. info takes every precaution to keep your wallet safe but it's always 
better to keep a local copy just in case. 

Dropbox Google Drive Email 



This is what a web-based wallet looks like. Notice the integrated backup options. 



But Is It Secure? 

Last month, we touched 
briefly on what bitcoins are 
(secure mathematical tokens); 
let's talk a bit more about 
how a bitcoin exchange 
happens. It all occurs over the 
Bitcoin Network, which is a 
cryptographic P2P payment 
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network. You can think of bitcoin wallets 
as the software programs that act as nodes 
within the network, they are the tools 
used to create digitally signed messages 
containing the tokens that represent 
the bitcoins being transferred from one 
person to another. Every transaction is 
time stamped and recorded in a secure 
public ledger, known as the block chain. 
The transactions recorded in the block 
chain are constantly being verified by a 
massive network of computers. If you've 
engaged in any bitcoin mining, you have 
effectively been helping keep the block 
chain up-to-date, accurate, and secure. 

Margaret emphasizes the importance 
of the protocol's structure: "The 
Bitcoin Network is what makes Bitcoin 
so amazing. That we can send money 
so quickly across the world; it goes 
directly to the intended recipient, 
not through any intermediary. If 
someone properly understands how 
bitcoin transactions work, they will 
understand their payment can be 
securely sent, based on the methods 
described within the bitcoin protocol." 

When a transaction occurs, the funds 
go through a transaction confirmation 
process, whereby the transaction details 
(sender, recipient, and amount) are 
encoded and sent to the Bitcoin Network, 
where it is confirmed by multiple sources. 
When six confirmations have occurred, 
the transaction is considered complete. To 
achieve six straight confirmations in the 
bitcoin network, an attacker would need 
to possess a network of mining nodes 
that are capable of achieving a hash rate 
that is greater than or equal in power to 
10% of the entire network's hash rate, 
and then to also ensure that the attacker's 
controller computers are the sole nodes 
used to confirm the transactions. Once 
on the bitcoin network, the chances of a 
falsified transaction being confirmed drop 
precipitously. This aspect of the protocol 
prevents double-spending, or using the 
same bitcoin for two transactions. 

The bitcoin network isn't immune 
to attacks, however. If an attacker 
were able to amass a network that was 
capable of generating 50% or more of 



the total network's hash rate, then he 
could effectively reverse transactions 
sent from his network, prevent other 
transactions from getting confirmed, 
and temporarily halt bitcoin mining. 
Because the block chain is distributed 
over all other computers in the 
network, however, the attacker would 
not be able to reverse the transactions 
of others, prevent transactions 
from being sent, alter the number 
of bitcoins generated, generate new 
bitcoins, or send coins that didn't 



(Gigahashes per second). To create 
a network capable of generating 42 
million GHps or more would take a 
prohibitively large investment that 
would be unlikely to yield even a 
fraction as much in return. 

How To Protect Your Bitcoins 

We've all heard of the Mt. Gox breach 
that resulted in the theft of 750,000 
bitcoins, or approximately $64 million 
at the time. This isn't the first exchange 
to get swindled, and it won't be the last. 
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originate within the attacker's network. 

Thankfully, achieving 50% or 
more of the total network's hash rate 
is highly improbable. Given the fact 
that mining can be lucrative, as we 
discussed last month, there's an 
incentive for the network to continue 
to grow apace and for hardware 
capable of calculating more and more 
hashes per second to be applied to the 
task. As we went to press, the current 
hash rate was over 84 million GHps 



But outside of being an easy way to trade 
and obtain bitcoins, you aren't required 
to use an exchange. According to Peter 
Smith, COO at Blockchain.info who 
was speaking at the bitcoin panel at 
TechCrunch Disrupt NY, "What Mt. 
Gox brings up is the historical difference 
on philosophy about how startups use 
the bitcoin protocol." He goes on to 
describe the two primary approaches to 
how the community handles bitcoins. 
"You have startups that centralize the 
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control of the bitcoins that they 
have from their customers . . . 
vs. startups that build software 
that makes it easy for average 
consumers to safely and securely 
store their bitcoins." The former, 
like Mt Gox, acts like a bank, 
letting users store their bitcoins 
and quickly access a small amount 
of those funds. But using a bank- 
like institution for bitcoins isn't 
necessary. "Why would I trust 
someone when I don't have to, 
when it's easy, available, and free 
to manage my own funds?" 

This lack of understanding, 
together with the exchange breaches, 
bear some responsibility for the 
volatility we've seen recently. Smith's 
advice is to obtain bitcoins from an 
exchange or service that centralizes trust, 
then immediately transfer those bitcoins to 
a service that lets you control the private 
key. When deciding on a bitcoin exchange 
to use, make sure to thoroughly research 
its security and privacy policies. AES-256 
encryption should be standard for securing 
bank account and routing numbers, and 
SSL (secure sockets layer) protection 
is a must to block connection snooping. 
If available, opt to enable two-factor 
authorization, which uses your phone to 
let you block or enable devices from which 
your account can be accessed. 
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Once the bitcoins are effectively in 
your possession, protect them as though 
they were cash. This means encrypting 
them and storing them locally on a 
desktop wallet, using a smartphone-based 
mobile wallet, making backups, obtaining 
a physical paper wallet, or transferring 
them to a thumb drive so you can keep 
them offline until you're ready to spend 
or transfer them. Blockchain. info's 
Margaret recommends, "Bitcoin users 
should never keep large sums of money 
in an exchange. Exchanges are great for 
buying and selling bitcoins, but they are 



1 


kco in Sitcom 0 1 8 3 6 6 jj 
- n bitcoin bitcoin bitcoin bite L 
,^itcoin bitcoin bitcoin bitcoin bi Ij 
If ^^tcol&bitcoin bitcoin bitcoin 11 


BLIC ADDRESS 












OSIT/ VERIFY 




\ 

* IDnEyyWCnQWrYUIMsHKxcQpSaZzZv/ftd^ 


□ ^\^o^Titcoln bitcoin 018 3 6 6 1 
J n Acoln bitcoin bitcoin bitcoin bite 1 
^. oiif bitcoin bitcoin bitcoin bitcoin^bi 9 
^ h s^^ -- Jn bitcoin bitcoin bitcoin f 

41 . .. 



A paper wallet is a physical means of transferring funds from one individual to another. 



-Alyson Margarot 



no replacement for a bitcoin wallet. Buy 
or sell whatever you like, but once the 
transaction is complete, remove your 
bitcoins and store them in a service 
that specializes in bitcoin storage, like 
Blockchain. info." 

Desktop wallets reside on your local 
computer or laptop and store your funds 
there. Many of them make backing up 
and securing your tokens easy and fast. 
Some examples of desktop wallets include 
Hive, Bitcoin Core, MultiBit, Electrum, 
and Armory. Mobile wallets, such as 
Bitcoin Wallet and Mycelium Wallet, let 
you store your bitcoins on your 
phone and can generate QR codes 
to make payments or use the 
NFC (near field communications) 
capabilities of some smartphones 
to "tap-to-pay." Web-based wallets 
like Blockchain. info, BitGo, 
GreenAddress, Coinbase, and 
Coinkite work with your browser, 
making them accessible from 
desktops, laptops, and mobile 
devices. The drawback here, and 
with some mobile wallets like 
Mycelium Wallet, is that these 
services often host your bitcoin 
funds on their servers. If you do 
decide to trust one of these services, 
make sure you've thoroughly 
researched the one you settle with. 
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Regulation Speculation 

One of bitcoin's biggest strengths 
in many bitcoin adherents' eyes is 
that the currency isn't subject to the 
heavy government regulation that fiat 
currencies are. As a result, however, 
bitcoin has been targeted as the currency 
of choice for those operating outside of 
the law, most notoriously the Silk Road 
online marketplace, often referred to as 
the "the Amazon.com of illegal drugs." 
To combat these associations and attain 
a more mainstream appeal, many of the 
people we talked to said that some form 
of attempted regulation is inevitable. 
According to Margaret, however, regulators 
trying to restrict the currency are missing 
the point. "Many governments are seeking 
to better understand bitcoin," she says. 
"The ones that do have adopted a wait-and 
see-approach, while others have decided to 
place restrictions on bitcoin." 

ParadoxBTC's Humphrey and Block- 
Chain. info's Smith agree that some 
regulation may be necessary. According to 
Humphrey, "Governments need to tread 
very lightly with regulation. They need to 
let the people be the ones to develop the 
standards and regulations and enforce them, 
but offer help and funding when needed. 
This is the only way I see that bitcoin can be 
regulated without the government screwing 
it up ... I believe a small amount of 
regulation would be very helpful in keeping 
the network secure and stopping fraud 
within the industry." Smith is an advocate 



of self-regulation, saying, "As an industry, 
we have to do a better job of educating 
consumers of the differences between the 
types of services. We need to be much more 
committed to consumer protection than we 
already are." When asked how he thinks the 
currency should be regulated. Smith says, 
"I'd like to see the Bitcoin Foundation take 
a more active role on consumer protection 
and self-regulation. What worries me is 
regulatory uncertainty; it makes it hard for 
us to make long-term decisions and makes 
it hard for us to comply in the long term, 
but most importantly it means that we 



spend a burdensome amount of our money 
on legal fees." 

Hearts & Minds 

For broad acceptance of bitcoin to occur, 
everyone we spoke with agreed that more 
people need to use it and more businesses 
need to begin accepting it. It truly is a 
chicken and egg problem. But the solution 
is simple for Margaret: "The process of 
using bitcoin needs to be made as simple 
as using cash or credit cards. The more 
bitcoin adoption we see, the more demand 
there will be for products that improve 
the bitcoin user experience." In order for 
bitcoin to really take hold, people need to 
get used to seeing the bitcoin logo alongside 
the Visa and MasterCard logos at grocery 
stores, restaurants, gas stations, and retailers 
all over the world. Humphrey's key to 
wider use is simply, "Adoption. The wider 
population needs to see it as real and not 
some 'Internet magic nerd money anymore." 
For him, the media can also play a significant 
role by focusing less on the latest hacked 
exchange or drug lord bust and more on the 
incredible benefits of the currency. The most 
revolutionary thing about bitcoin is that it 
truly is a currency of the people. For better 
or worse, its long-term survival depends on a 
whole lot of them buying in. I 



I believe a small amount of 
regulation would be very 
helpful In keeping the net- 
work seoure and stopping 
fraud within the industry," 

-Peter Smith 
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Look For CPU At These LAN Parties 



05-17-14 

NGC'S LAN-A-GEDDON 
Greenville, TX 

www. networkgami ngcl u b .com 

05-17-14 

SWVA Gaming 
Lebanon, VA 

www, swvagami ng , com 

05.24.14 

Willamette Valley Gamers LAN 
Eugene, OR 

www, wvgamers , com 

06.06-08.14 

LANFest InfernaLAN Spring 2014* 
Dupont, WA 

lanfest,intel,com 

06.14-15.14 

Naois Gaming 
York, PA 

www,naoisgaming,com 

06.21-22.14 

LANified! 17 
Calgary, AB 

www, Ian if ied, com 

06.21.14 

NGC'S LAN-A-GEDDON 
Greenville, TX 

www,networkgamingclub,com 

06.21.14 

Willamette Valley Gamers LAN 
Eugene, OR 

www, wvgamers, com 

06.21.14 

NekoLAN 
Redding, PA 

nekcocregaming ,weebly,com 



07-11-13-14 

LANFest MLP'014 Summer* 
Hamburg, NY 

lanfest,intel,com 

07-11-14-14 

PDXLAN 24* 
Portland, OR 

www,pdxlan,net 

07-17-20-14 

QuakeCon 2014* 
Dallas, TX 

www,quakecon,org 

07.18-20.14 

Naois Gaming 
York, PA 

www,naoisgaming,com 

07.19.14 

NGC'S LAN-A-GEDDON 
Greenville, TX 

www, networkgami ngcl ub, com 

07.24-27.14 

LAN in the Highlands 
Seven Springs, PA 

www,clubconflict,com/events/lan2014 

07.31-08.03.14 

MillionManLan 13 
Louisville, KY 

www, Ian war com 

08.16.14 

NGC'S LAN-A-GEDDON 
Greenville, TX 

www. networkgami ngcl ub, com 

08.16.14 

Willamette Valley Gamers LAN 
Eugene, OR 

www, wvgamers, com 



CPU 



Across The Nation — & Beyond! 

* Event scheduled to include a CPU case mod contest 




08.22-24.14 


10.25.14 


Otakuthon Anime Convention 


Archetype Gaming LAN 


Montreal, QC 


Kansas City, MO 


www.otakuthon.com 


a^chetypegaming.com/L^N 


08.30-09.01.14 


10.25.14 


SteelSky 


Willamette Valley Gamers LAN 


Monroeville, PA 


Eugene, OR 


steelskyus 


www.wvgamers.com 


09.06-07.14 


10. 31-11. 02. 14 


LAN OC V15.0 


AYBOnline Presents Baselan 27 


Van Wert, OH 


Winnipeg, MB 


lanocorg/lan- parties 


www.aybonline.com 


09.20-21.14 


11.01.14 


Naois Gaming 


Nexus LAN 14 


York, PA 


Miamisburg, OH 


www.naoisgaming.com 


www.nexuslan.org 


09.20.14 


11.07-09.14 


NGC'S LAN-A-GEDDON 


PDXLAN Charity LAN 


Greenville, TX 


Portland, OR 


www.networkgamingclub.com 


www. pdxian . net 


09.20.14 


11.15.14 


Willamette Valley Gamers LAN 


NGC'S LAN-A-GEDDON 


Eugene, OR 


Greenville, TX 


www, vwgamers , com 


www.networkgamingclub.com 


09.26-28.14 


11.22.14 


GNWLAN 12 


Willamette Valley Gamers LAN 


Vancouver, WA 


Eugene, OR 


gnwian.com 


www.wvgamers.com 


10.18.14 


12.20.14 


NGC'S LAN-A-GEDDON 


NGC'S LAN-A-GEDDON 


Greenville, TX 


Greenville, TX 


www.networkgamingclub.com 


www.networkgamingclub.com 


10.24-26.14 


02.20-23.15 


AWOL LAN 24 


PDXLAN 25* 


Eau Claire, Wl 


Portland, OR 


www. awol Ian , com 


www. pdxian, net 




Would you like us to help promote your next LAN? 

Give us a call at 1-800-733-3809 

We'll be glad to consider your event 
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Q&A With Robert Hoffmann 

&1 Internet's CEO On Web Hosting 

& What's Next 



Q: What is the most important factor in 
choosing a web hosting provider for a 
personal site, and what advice would you 
give someone who's looking for a provider 
for the first time? 

D U • Many individuals can be hesitant to 
I I I I create a personal website because they 
are technically inexperienced or are concerned 
about the investment. However, sharing your 
experiences, news, or hobbies online is more 
attainable than ever with the vast array of 
online solutions offered by web hosts. 

For beginners, an all-inclusive solution 
would be best, containing all the elements 
needed to create and promote a professional- 
quality website within minutes. Such DIY 
options offer predefined content, navigation, 
and images specific to their website 
category, which provides a starting point 
for an online presence. For all websites, be 
it personal or professional, connection to 
social media channels is also important, and 
many packages today include social media 
management tools to help you improve 
website visibility. No coding or software 
installations are required. Selecting a web 
host that offers their customizable website 
design at an affordable cost allows users to 
make their move online a smooth one. 

It is important for consumers to determine 
that a web hosting package and provider is the 
right one for their individual needs. Another 
important aspect for customers is access to 
high-quality support, especially for those that 
may require extra assistance with site setup. 
With the ever-changing environment of the 
Internet, a knowledgeable team will be able to 
assist you quickly and efficiendy. 



Q 



: Would you give the same advice 
to someone looking for hosting for 



a business-related site, or do priorities 
change, and if so, how? 

D U • ^usli^^ss websites understandably 
I I I I place a larger emphasis on techni- 
cal requirements such as reliability, security, 
and scalability. Selecting a reliable hosting 
provider with an impressive uptime guarantee 
is essential, l&l Internet takes this a step 
further by offering geo-redundancy for 
its entire hosting environment. In the past, 
a website owner may have experienced 
downtime caused by routine maintenance 
or an unexpected failure, which can deter 
customers from staying with a service. With 
a geo-redundant solution, data is stored on 
two servers in different geographically located 
data centers. Therefore, should something 
directly affect one data center or server, the 
hosted data and applications are automatically 
switched to the second server. This ensures 
that a business website is constandy operating 
with no downtime and is always accessible. 

Business websites are more likely to be 
coded or leverage applications requiring a 
hosting environment that is optimized for 
the performance of such CMSes (content 
management systems). For example, 
some larger hosting companies guarantee 
performance to support resource-hungry 
applications like Magento. A business 
website will always run well no matter how 
popular it becomes. 

For businesses that seek traffic overseas 
and need to guarantee positive experiences 
for such visitors, a CDN, or content delivery 
network, is an essential element, l&l 
powered by CloudFlare provides two options 
for optimized user experiences. The Mirage 
feature automatically checks the type of 
connection and screen size that a website will 
be viewed upon in order to properly evaluate 




that the images are being displayed effectively. 
Images will be optimized for display regardless 
of whether the website is viewed through 
mobile, desktop, tablet, or laptop devices. On 
the other hand, Railgun boosts the connection 
and delivery speed for dynamic web content, 
which was formerly unable to be cached. 

Q: What kind of skills does a client need 
to build a l&l hosted website, and 
what kind of tools does l&l provide to 
make up for the skills he lacks? 

D U • ^ith options to fit the needs of 
I I I I those who have never launched a 
website to web professionals familiar with 
content management systems and server 
management, l&l provides a solution for 
all skill levels. 

l&l MyWebsite, for example, is a website 
design tool that caters to the web design 
novice. Taking the coding and back-end 
maintenance out of the equation, users 
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can make updates to the site instantly and 
just as easily as though they were editing a 
Word document. The tool was designed by 
industry experts who have customized the 
application to fit the needs of every business. 
Therefore, by specifying the professional 
industry, business owners can rest assured 
the suggested layout and features provided to 
them are most ideal for their profession. 

In fact, l&l introduced a new, completely 
managed online solution for the on-the-go 
business owner who lacks the time and skill 
to create and manage their website: l&l 
My Website Maintained by Experts, l&l s 
team of experts does all the work needed 
to deliver a professional, customized, and 
efficient website so business owners can focus 
more time on their daily business operations. 

Many individuals, however, possess a higher 
level of technical knowledge and prefer to 
create a website from scratch. In these cases, 
our shared hosting platform allows those users 
to leverage a CMS, like WordPress, to create 
their website and make it more unique and 
personalized. With this solution, a litde coding 
and HTML knowledge is recommended for 
simple and efficient site creation. 

Around one in four websites built using 
a CMS are built with WordPress. l&l 
Web hosting is built with this in mind, 
with a portfolio offering an optimized 
workflow and improved experience for 
these users. The new interface meets the 
needs of both novice and expert users of 
the popular CMS. A simplified installation 
process as well as a new WordPress 
plug-in, exclusive to l&l customers, 
delivers seamless integration of popular 
applications in addition to more than 40 
Click & Build apps. Additionally, another 
new WordPress plug-in, also exclusively 
available to l&l customers, enables a 
WordPress project to be configured in just 
three easy steps. 

l&l's customer support team is available 
24/7 to answer any and all questions while 
offering expertise and advice to beginners and 
professionals alike. 

Q: As smartphone users, we are aware 
that many of our favorite sites offer 
phone- and tablet-friendly versions in 
addition to the fidl sites that PCs access. 



Can l&l help if someone wants to 
follow suit and offer a site for mobile 
devices, and does that count as a 
separate hosted site? 

: According to InMobi, 50% of 
global mobile web users now use 
mobile as either their primary or exclusive 
means of going online. It is critical for website 
owners to optimize their website for mobile 
viewing, and l&l provides the means to do 
so. Every l&l My Website is automatically 
optimized for all mobile devices. 

For those using a Web hosting package, 
the l&l Mobile Website Builder can be 
employed by anyone to create an entirely 
new website or simply convert an existing 
design. The tool allows easy adaptation 
of links, graphics, colors, and text, so 
no business will miss the opportunity 
to participate in the growing trend and 
popularity of mobile usability. 

Q: Web security is a topic that is at the 
forefront of many people's minds 
these days. What provisions does l&l 
have for securing clients' sites, and as 
with site design and coding, how much 
of a l&l-hosted site's security relies on a 
client's technical ability to protect it? 

: Research commissioned by 
l&l has recently found that 
more than half of U.S. consumers (54%) 
feel concerned about the risk of their 
details being compromised every time 
they input them on the web. In order 
to provide a safe and positive online 
experience for those using l&l hosted 
websites, l&l provides an enhanced 
level of security. For example, SiteLock, 
available to hosting customers, scans 
websites for coding vulnerabilities and 
informs the website owner of their current 
online security level. To best illustrate 
a company's commitment to online 
security, website owners can display trust 
seals to strengthen consumers' confidence 
in offering personal data on a website. 

l&l maintains a team of security experts 
that monitor clients' servers and operations 
24/7 to ensure no abnormal activity takes 
place. Should a web server be affected, it 



will be instantly isolated or shut down, and 
the customer will be automatically informed 
of the issue at hand. Customers will be 
advised with instructions of which sections 
or elements of a website or database need to 
be fixed and steps of how they can best do 
so. When the issues are remedied, the web 
server can be rebooted and made accessible 
again. This not only prevents the customer 
from being more severely impacted, but also 
safeguards against the risk of the website's 
visitors clicking on an infected image 
or link. 

Committed to safety and communication, 
l&l's support team also plays an important 
role in security by advising website owners 
and administrators in how best to modify 
their website for top protection. 

Q: What do you predict will be the 
biggest changes in the industry in 
2014 and beyond? 

: Firstly, the way in which web 
hosting packages are being 
engineered and sold is evolving. For both 
novices and professional users, there 
is now a greater emphasis on overall 
online success. Web hosting packages 
are now being designed to optimize the 
performance of applications and increase 
traffic. Many find that web hosting can 
mean either compromised speeds or 
complex administration of their app-based 
sites. There has been a shift in delivering a 
modular approach to achieve the optimized 
hosting environment for web projects — 
with guaranteed performance, expert 
support, security, and enhancements all 
integral and industry-leading. 

Perhaps the biggest change in 2014 on the 
Internet is the launch and implementation 
of newTLDs (top-level domains). Over 700 
new domain endings, including categories 
like industry (.restaurant, .consulting), 
themes (.blog, .web), and locations (.nyc, 
.miami), are being introduced into the 
market. These new TLDs offer a new realm 
of possibilities by creating a much less 
crowded Internet. They can help increase a 
company's awareness, visibility in local search 
results, competitive edge, and brand value 
for years to come. ■ 
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